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SESSION LXIX. 


MEETING OF THE SOCIETY, 
Thursday, November 10, 1904. 
Symincton Grieve, Esq., Vice-President, in the Chair. 
The following Office-Bearers were appointed for Session 
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Treaswrer—RIcHARD Brown, C.A. 
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Artist—Francis M. Carrp, M.B., C.M., F.R.C.S.E. 
Auditor—Ropert:C. Minpar, C.A. 
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Birmingham—W. H. WivKtyson, F.L.S., F.R.M.S., Manor Hill, Sutton 
Coldfield. 
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Caleutta—Davip Pratn, M.B., F.R.S.E., F.L.S., Royal Botanie Garden. 
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The HoNnoRARY ASSISTANT-SECRETARY read the communica- 
tion of Mr. W. West, F.L.S., and Professor G. S. West, 
M.A., F.L.S., on “The Freshwater Algw of the Orkneys and 


Shetlands.” The paper was communicated by Professor 
I. Bayley Balfour. 
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FRESHWATER ALG FROM THE ORKNEYS AND SHETLANDS. 
By W. West, F.LS., and Professor G. S. West, M.A.., 
F.LS. 
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].—INTRODUCTION. 


With the assistance of a grant from the Royal Society, a 
visit was made during August 1903 to the Orkney and 
Shetland Islands for the purpose of extending our knowledge 
of the distribution of British freshwater alge. 

The Orkneys were visited first, the only islands investi- 
gated being the southern part of Pomona and the northern 
part of Hoy. On Pomona, collections were made from the 
neighbourhood of Kirkwall, Stromness, Finstown, and Loch 
Kirbister, but as the geological formation is mostly Old Red 
Sandstone, these localities are not so good as one would 
otherwise expect. The collections from Hoy were somewhat 
richer, perhaps owing to the fact that some of them were 
made at a greater altitude, but there were few suitable places 
for the occurrence of these plants. 

The only two islands of the Shetland group which could 
be visited were Bressay and the Mainland. The principal 
area examined on Bressay was in the northern part, in the 
immediate vicinity of a group of small lakes known as the 
Beosetter Lochs. The districts investigated on the Mainland 
were to the south and west of Lerwick and to the north and 
east of Scalloway. 

Cultivation of the land is relatively much more extensive 
in both the Orkneys and the Shetlands than in many parts of 
Scotland, and the low-lying districts which were probably at 
one time extensive bogs, are now drained, and alge are con- 
sequently scarce in such localities. Sleeping accommodation 
away from the fishing towns is practically non-existent, and 
in very wet seasons this fact seriously interferes with the 
investigation of many of the more promising districts. 
Another factor which has caused this contribution to be less 
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representative than it might have been was the difficulty of 
obtaining a passage from one island to another. 

Since the recent investigations of freshwater alge from 
Iceland and the Faerée Islands by Borgesen, the present 
contribution is of special interest. 

Bérgesen! records 321 species of freshwater alge from 
the Faerées, exclusive of Diatoms. Of these, 174 are Desmids, 
118 of which are now known to occur from the Orkneys and 
Shetlands. Certain species recorded from the Faerdes are 
conspicuous by their absence from our own collections. Such 
are Huastrum crassum (Bréb.), Kiitz; 2. insigne, Hass; Xan- 
thidium armatum (Bréb.), Rabenh.; and Micrasterias oscitans, 
Ralfs, var. mucronata (Dixon), Wille, although it is most 
probable that all these occur in the Shetlands, if not in the 
Orkneys also. 

From Iceland, Borgesen? records 58 Desmids, 50 of which 
occur in the Orkneys and Shetlands. One of the most notable 
of these is Cosmarium Cuewmis, Corda, var. magnum, Racib. 

The previous records of freshwater alge from the two 
groups of the Orkneys and Shetlands are very scanty. 

In West’s “ Notes on Seotch Freshwater Alge” (“ Journ. 
Bot.,” April 1893) there are the following records from the 
Orkneys :—Cidogoniwm Lizigsohnii, De Bary, var. minor, West; 
Mrerospora pachyderma (Wille), Lagerh. [“ Conferva pachy- 
derma, Wille”]; M. floccosa (Vauch.), Thur. [“ Conferva floceosa, 
Ag.”]; Tribonema bombycinum (Ag.), Derb. and Sol. [“ Conferva 
bombycina, Ag.” |; Oocystis apiculata, West ; Trochiscia insignis 
(Reinsch), Hansg,, f. minor, West; Glaocystis gigas (1.), Lagerh. 
[“Gl. ampla (Kiitz), Rabenh.”]; G7. rupestris (Lyngb.), Rabenh.; 
Urococcus insignis, Kitz; Gleotrichia Pisum (Ag.), Thur.; Sti- 
gonema turfaceum (Kng. Bot.), Cooke; Cyclotella operculata, 
Kiitz; Naviewla eryptocephala, Kiitz; N. dicephala, Ehrenb. ; 
N. radiosa, Kiitz; NV. Brébissonii, Kiitz. 

In W. and G. S. West’s “ New British Freshwater Alge ” 
(“ Journ, Roy. Micr. Soc.,” 1894) two species are mentioned 
from the Orkneys: Xanthidium Robinsonianum, Arch., and 
Cosmarium furcatospermum, W. and G. S. West. 


1W Ps : : Pee et 
F. Borgesen, “Freshwater Alge of Faerées,” “Bot. of Faerdes,” 
Part I., Copenhagen, 1901. 


® F. Borgesen, “ Nogle Ferskvandsalger fra Island,” “Botanisk 'Ti 
aes o g : otanisk Tids- 


Nov. 1904. | BOTANICAL SOCIETY OF EDINBURGH. 5 


In Roy and Bissett’s “ Scottish Desmidiee” (“ Ann. Scott. 
Nat. Hist.,” 1893-94), the following Desmids are mentioned 
from the Orkneys :—Staurastrum muricatum, Bréb.; Arthro- 
desmus octocornis, Ehrenb., 8 major, Ralfs; Cosmariwm biocul- 
atum, Bréb.; C. pseudonitidulum, Nordst; Closterium attenu- 
atum, Ehrenb.; Cl. Cynthia, De Not; Cl. intermedium, Ralfs ; 
Cl. Leibleinii, Kiitz; Cylindrocystis diplospora, Lund ; and Cos- 
marium amenum, Bréb.; Closterium attenuatum, Khrenb.; and 
Penium polymorphum, Perty, from Unst, Shetlands. 


I1.— PHYTOPLANKTON FROM THE ORKNEYS AND SHETLANDS. 


Plankton material was obtained from only one freshwater 
loch in Pomona, Orkneys. This was Loch Kirbister, about 
six miles south-east of Kirkwall, and 49 feet above the sea- 
level. The material was collected on a stormy day, and has 
proved somewhat poor. One of the chief features was the 
presence of numerous specimens of Amphora ovalis, Kiitz, of 
large size. Three typical plankton-species of the genus 
Staurustrum were present, and there were numerous Rhizo- 
pods and Peridiniez. 

On the Mainland of the Shetlands plankton-material was 
collected from Loch Asta (altit. about 26 ft.), Neugles Water 
(altit. 222 ft.), Loch Sandy (altit. about 240 ft.), Loch Trebister 
(altit. 243 ft.), and Loch Brindister (altit. 217 ft.) On Bressay 
material was obtained from several of the Lochs Beosetter 
(altit. about 50 ft.). 

The plankton was not very rich, and this can doubtless be 
partly attributed to the wetness of the season, the lochs being 
very full. Another determining factor of the relative rich- 
ness of the plankton of these lochs was the shallowness of 
the water. They were all small, shallow lochs, and the 
plankton of such bodies of water differs very considerably 
from that of larger rocky lakes, containing fewer species of 
the Desmidiacee. Asterionella formosa, Hass, was abundant, 
but no specimens of A. gracillimu, Heib., were observed, a 
species which is abundant in the plankton of Sutherland, 
Ross, and the Outer Hebrides. 

The most interesting species noticed in the collections were, 
Genicularia Spirotenia, De Bary, from Loch Beosetter, Bressay 
Closteriopsis longissima, Lemm., var. tropicum, from Loch Asta ; 
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and Crucigenia irregularis, Wille, from several lochs in the 
Shetlands. The latter is of special interest, as it occurs in 
the Norwegian plankton. Very large forms of Amphiplewra 
pellucida, Kiitz, were observed in some of the collections, 
individuals attaining two or three times the usual size of 
this Diatom. Two undescribed species of Stawrastrum oc- 
curred in quantity: a very prettily marked species—<¢. 
boreale, sp. n.—from Loch Asta, and S¢. affine, sp. n., from 
Loch Brindister and Neugles Water. St. Munfeldtii, Delp., 
was not uncommon, and in Loch Sandy it was in enormous 
abundance. 

One form of Xanthidivm antilopeum (Bréb.), Kiitz, which 
appears to be a feature of the plankton of the English Lake 
District, of Scotland, and the Outer Hebrides, and which 
occurred in quantity from the Shetlands, we have named 
X. antilopewm, var. depauperatum. 

Quite recently Borgesen and Ostenfeld ! have reported on 
some plankton from the Faerées, and of the 52 species of 
alge they record, 28 occur in the plankton of the Shetlands. 

A number of the Peridiniee were abundant, and some 
long-spined forms of Ceratiuwm hirundinella were observed. 
Rhizopods were by no means uncommon, and the Rotifers 
Anure cochlearis, A. aculeata, and Notholea longispina, were 
abundant. AMallomonas wearoides occurred in immense quan- 
tity in Loch Sandy, and large numbers of Daphnia were in 
the. plankton of Loch Trebister. 

The description of these plankton-collections is tabulated, 
the last column being reserved for Bérgesen and Ostenfeld’s 


records from the Faerées. This is inserted for direct 
comparison. 


' F. Borgesen and C. H. Ostenteld, “Phytoplankton of Lakes in the 
Faeroes,” “ Bot. of Faeries,” Copenhagen, 1902. 
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} pseudopelagicum, W.andG@. 8. West | x | 
ei paradoxum, Meyen. . : ° x x |x x x 
‘5 * yar. longipes, Nordst || x x x 
” 7 var. cingulum, W. and 
G.S. West ‘ . x x 
7% gracile, Ralfs. x i . “ah ml x 
* boreale,sp.n. . : . x 
3 Man fe'dtii, Delp. . . : x x x 
a anatinum, Cooke and Wills | * x 
i tetracerum, Ralfs.. . f x 
var, evolutum, var.n. . x x x 
_Sphrrozosma grantilatum, Roy and Biss. : x x 
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Loch Kirhbister, Orkneys. 


Loch Asta. 
Loch Clickhimin. | 


Loch Brindister. 


Shetlands. 


Loch Sanday. 


Loch Trebister. 


Loch Beosetter, 
Bressay. 


Faer6es (Borgesen). 


| 


CHLOROPHYCE®—continued. 


Hyalotheca mucosa (Dillw.), Ehrenb. . .. | 
Pandorina morum (Miill.), Bory . . ; oul 
Eudorina elegans, Ehrenb. . : 5 a 
Urococcus insignis, Kiitz tt 
Pediastrum Boryanum (Turp. 1s Menegh. : ees 
ae var. granulatum, Ralfs . 
=o glanduliferum, Benn. 3 : : 
- duplex, Meyen. - ; 3 : 3} 
integrum, Nag . ‘ : = 
Coelastrum sphericum, Nag . 
Crucigenia irregularis, Wille . é 3 s 2 
Scenedesmus bijugatus(Turp.), Kitz . e ‘ 
* quadricauda (Turp.), Bréb. —. x 
a = var. abundans, Kirchn. 
a denticulatus, Lagerh. 
acutiformis, Schroder, var. brasili- | 
engis (Bohlin), nob. 
Ankistrodesmus faleatus (Corda), Ralfs : 
yar. acicularis (A. Br. ), 
G.S. West . 
var. spiralis (Turn. ), 
G.S. West . 
var. mirabilis, G.S. West 
Pritzeri (Schréder), G G.'S. West . 
Closteriopsis longixsima, Lemm., var. tropicwm, 
W.andG.8. West . - : . | 
Kirchneriella obesa (West), Schmidle . F : 
Oocystis crassa, Wittr. . E - : 
* apiculata, West r 
3» parva, W.andG.3. West 
Ni ephrocytium Agardhianum, Nag 5 
Tetraédron minimum (A. Br.), Hansg. . 
Dictyospheriwm Ehrenbergianum, Nag 
Inefigiata neglecta, W.andG.8s. West 
Spherocystis ‘Schroeteri, Chodat 
Gleocystis gigas (Kiitz), Lagerh. 


” 


” ” 


2 ” 


PH HOPHYCE. | 


Dinobryon cylindricwm, Imhof, var. divergens 
(Imhof), Lemm. 

elongatum, Imhof, var. wndulatum, 
Lemm. .. 


a” 


BACILLARIE. 


Melosira granulata (Ehrenb.), Ralfs . 3 «I 
Cyclotella comta (Ehrenb.), Ktitz F ra 
Tabellaria flocculosa (Roth), Kitz . 
Ffenestrata (Lyngb.), Kiitz . : | 
var. caherion eine Grun. 
Diatoma elongatum, Ag. 3 E 
Fragilaria mutabilis (W. Sm. ss Gron. . : 
Crotonensis (A. M. sth ) Kitton a 
Synedra pulchella, Kiitz ; : : 
Acus (Kiitz), Grun. ar. | 
Asterionella formosa, Hass. . 3 ¥ : | 


” 


xX XX 


ee ae A 


Achnanthes coarctata, Bréb. - ae ee. 
Cocconeis Placentula, Bhrenb. . +. + - 
Nawicula major, Kitz . «+ ee | 
viridis, Kiitz . - a é CX 


_ 
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_ 
_ 


+ 
x 


< | Neugles Water. 
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OF THE [Sess. uxrx. 


SPECIES. 


- | Loch Kirbister, Orkneys. 


Loch Asta. 


Shetlands. 


Loch Brindister. 


Loch Clickhimin. 


Neugles Water. 


Loch Sandy. 
Loch Trebister. 


Loch Beosetter, 
Bressay. 


| 


— 
Lal 


= 
— 
4 

| Lael 
. 
a 


Vii VIX 


WIL 


BACILLARIEH—continued. 


Navicula alpina (W. Sm.), Ralfs 
a Brébissonti, Kutz . 
as radiosa, Kiitz . 
“4 elliptica, Kiitz 


5 Tridis, Ehrenb., var, apinis (Ehrenb.), 


Van Heurck 
ny pusilla, W. Sm. , 
Stauroneis Pheenicenteron, Ehrenb. . 
Vanheurckia rhomboides (Ehrenb.), Bréb., 
Saxonica (Rabenh.), GS. West. : 
Amphipleura pellucida, Kitz 3 
Gyrosigma attenuatum (Kiitz), Rabenh. 
Gomphonema intricatwn, WKiitz, var. 
(Ehrenb. ), Van Heurck 
olivacewm (Lyngb.), Kutz 
Cocconema lanceolatwm, Ehrenb. > 
sy cumbiforme, ‘Bhrenb. 
Amphora ovalis, Kitz . 
Epithemia tur ida (Ehrenb.), “Kiitz 
gibba, Kiitz . : ; 
Nitzschia Pate (Kiitz), W. Sm. 

As linearis (Ag.), W. Sm. 
Cymatoplewra elliptica (Bréb.), W. ‘sm. 
Surirella robusta, Ehrenb. 

” ” 

Heurck . 
linearis, W. Sm. 4 
Campr ylodiscus Hibernicus, Ehrenb. 


MYXOPHYORA. 


Anabena circinalis, Rabenh, 
Oscillatoria tenuis, ‘Ag. 
Merismopedia glawea (Bhrenb. ne Niig 
. ceruginea, Bréb. 
elegans, A. Br. 
Colosphcerium Kutzingianum, Nig 
Nigelianum, Unger 
Microcystis Flos-aque (Wittr.), Kirchn. 
ne prasina (Wittr.), Lemm. 
« elabens (Bréb.), Kiitz 
stagnalis, Lemm. ‘ 
Aphanocapsa pulchra Kitz), Rabenh. 
Chroococeus turgidus (Kiitz), Nig . 
3 cohcerens (Bréb.), Nag . 
5 pallidus, Nig : 
s limneticus, Lemm., 
” minor (Kitz), Nag 


Vibrio 


var. splendida ‘Gihrenb. ) v. 


»~ 
XKXXKXKX 


xX XKKXK 


XKKKK 


XxX XK 


Faerdes (Borgesen), 


SSE Asien 1 


rx. 


II1.—GENERAL SvsTEMATIC ACCOUNT OF THE COLLECTIONS. 


In this part of the present paper is embodied a detailed 
account of all the freshwater alge collected in the Orkneys 


and Shetlands in 1903. 


Certain species and varieties are 
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here deseribed for the first time, and critical notes are 
appended to other interesting species, The contractions 
“0.” and “S.” are used respectively for Orkneys and Shetlands. 


Clas RHODOPHYCEZ. 
Order NEMALIONACEA. 
Family HELMINTHOCLADIEA. 
Genus BATRACHOSPERMUM, Roth. 


1. B. moniliforme, Roth. O.—Near Stromness. 


Clas PH HZ OPHYCE/. 
Order SYNGENETICA. 
Family Drnopryaces®. 

Genus DINOBRYON, Khrenb. 


2. D. Sertularia, Ehrenb. O.—Near Kirkwall. 
3. D. cylindricum, Imhof. OW—W. of Kirkwall. 
Var. divergens, Lemm. O.—Hoy; Finstown. S.—Scalloway ; 
Lerwick ; Plankton of Loch Beosetter, Bressay. 
. D. protuberans, Lemm. (.—Near Kirkwall. §.—Lerwick. 
. D. elongatum, Imhof, var. undulatum, Lemm. §.—Near the outlet 
of Loch Beosetter, Bressay, 


OW pp 


Clas CHLOROPHYCE AZ. 
Order EDOGONIALES. 
Family Ci poGONIACEA., 

Genus @poGoNniuM, Link. 


6. GE. punctato-striatum, De Bary. S.—Lerwick ; Bressay. 


7. E. platygynum, Wittr. O.—W. of Kirkwall. 
Numerous sterile species of this genus were observed from both 


the Orkneys and Shetlands. 
Genus BULBOCHATE, Ag. 
8. B. varians, Wittr. S.—Loch Beosetter, Bressay. 


Order CHATOPHORALES 
Family CoLHocH@PACHs. 
Genus CoLnocHazrE, Bréb. 


9. 0. scutata, Bréb. O.—Near Kirkwall. S.—Bressay. 
. O. irregularis, Pringsh. O.—Near Kirkwall. 


Family ULoOTRICHACES. 


oO 


Genus ULOTHRIX, Kiitz. 


11. U. zonata (Web. and Mohr), Kiitz. (.—Near Kirkwall ; Hoy. 
12. U. moniliformis, Kitz.” S.—Plankton of Loch Asta. 


12 


13. 


14. 


15. 


16. 


Nye 


18. 


19. 


20. 


21. 


22. 


23. 


24, 
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U. subtilis, Kiitz. O.—Near Kirkwall. S.—Bressay. 
Var. variabilis (Kiitz), Kirchn, 0.—Near Stromness. S.— 
Plankton of Lochs Brindister, Sandy, and Trebister; also of 
Neugles Water, and of Loch Beosetter, Bressay. 


Genus HORMOSPORA, Bréb. 
H. mutabilis, Bréb. O.—W. of Kirkwall. 


Genus URONEMA, Lagerh. 


U. confervicolum, Lagerh. Long. fil. tot. 55-450u ; crass. fil. 3°5—5y ; 
O.—Near Kirkwall, very abundant and epiphytic on Tribonema 
bombycinum (Ag.), Derb. and Sol. S.—Lerwick. 


Genus BINUCLEARIA, Wittr. 
B. tatrana, Wittr. O.—Hoy. S.—Lerwick ; Bressay. 
Family CH&TOPHORACE. 
Genus CH#TOPHORA, Schrank. 
Ch. pisiformis (Roth), Ag. S.—Near Lerwick. 
Genus MYXONEMA, Fries. 


M. tenue (Ag.), Rabenh. (Stigeocloniwm tenue, Ag.). S.—Near 
Lerwick. 
Genus DRAPARNALDIA, Bory. 


D, glomerata (Vauch.), Ag. O.—Finstown. S.—Lerwick. 


Family MricroTHaMNIACER. 
Genus MICROTHAMNTION, Nag. 


M. strictissimum, Rabenh. S.—Near Lerwick. 


Family TRENTEPOHLIACE. 
Genus TRENTEPOHLIA, Mart. 


T. aurea, Mart. OU.—Near Stromness; near Finstown. S.—Near 
Scalloway. 


Order SCHIZOGONIALES., 
Family PRASIOLACEA. 
Genus PRASIOLA, Ag. 
P. crtspa (Lightf.), Menegh. O, and S.—Not uncommon. 


Order MICROSPORALES. 
Family Mrcorosporacna. 
Genus MIcrospora, Thur, ; em. Lagerh. 
M. amena (Kiitz), Lagerh. O.—Hoy; W. of Kirkwall, S.—Near 
Lerwick. 


Some forms of this species were observed in which the cell-walls 
had become greatly thickened, the filaments presenting an 
lrregular external surface. 

M. pachyderma (Wille), Lagerh. O.—Hoy ; W. of Kirkwall. 
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Order CLADOPHORALES, 
Family CLADOPHORACES. 
Genus RHIZOCLONIUM, Kiitz. 


25. R. hieroglyphicwm, Kiitz ; em, Stockm. O.—Near Kirkwall. S.— 


26. Cl. glomerata (L.), Kiitz. S. 


Near Loch Clickhimin. 


Genus CLADOPHORA, Kiitz. 


Near Scalloway. 


27. Cl. crispata (Roth), Kiitz. O.—Hoy ; Kirkwall ; Stromness. 
28. Cl. flavescens, Ag. O.—Near Kirkwall. 


29 


30 


Order CONJUGATE. 
Family ZyGNEMACES. 


Genus MouGEOTIA, Ag. 


. M. elegantula, Wittr. O.—Hoy. 


Many sterile species of this genus were obtained from bog-pools 
and ditches, and also from the plankton, 

One species from near Scalloway, Shetlands, possessed a purple 
cell-sap, and short lateral branches were developed at irregular 
intervals along the filaments. Crass. fil. 11-12u. 


Genus DEBARYA, Wittr. 


. D. glyptosperma (De Bary), Wittr. Crass. cell. veget. 11°5-13y; 


Long. spor. 53-624; lat. spor. 42-484. §.—Plankton of Loch 
Beosetter, Bressay. 


Genus zYGNeMA, Ag. 


31. Z. ericetorum (Kiitz), Hansg. §.—Near Lerwick ; near Scalloway. 


. Z. insigne (Hass.), Ktitz. Cells 1}—twice longer than their diameter ; 


zygospores subglobose or ellipsoid-globose ; crass cell. veget. 
27-30u ; long. zygosp. 32-334; lat. zygosp. 29-304. S.—Near 
Scalloway. 


. Z. Vaucheriz, Ag., var. subtile, Rabenh. Cells 25-3 times longer than 


their diameter ; zygospores ellipsoidal ; crass. cell. veget. 17—-18p ; 
long. zygosp. 32-35 ; lat. zygosp. 18-204. S.—Near Scalloway. 


. Z. stellanum (Vauch.), Kutz. ; var. cylindrospermum, var. n. (figs. 2-5). 


Var. cellulis 24~34-plo longioribus ; zygosporis oblongis vel. 
oblongo-cylindricis, polis late rotundatis; membrana mediana 
zygospore dense et minute scrobiculata. 

Crass. cell. veget. 15-164; long. zygosp. 23-44y ; lat. zygosp. 
L5-17°5a. 

S.—Plankton of Loch Asta. ae 

This variety is at once distinguished by the cylindrical form 
of the zygospores. 


Genus sprrocyRa, Link. 


35. Sp. jugalis (Dillw.), Kitz, Cells 1)-3 times longer than their 


diameter ; spiral chloroplasts 3 in number, with serrated edges 
and with large pyrenoids. Crass. fil. 90-974. The specimens 
were conjugating, but the zygospores were unripe ; dimensions of 
unripe spore, 135 x 904. S.—Bressay, in a ditch. 
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36. 


37. G 


40, 


41. 


46, 


47. 
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Many species of both Zygnema and. Spirogyra were observed in 
the sterile condition or in such a condition as precluded their 
accurate identification. Representatives of both genera occurred 
in quantity in the plankton. 


Family DESMIDIACEZ. 
Genus GonATOZzYGON, De Bary. 


G. monotenium, De Bary. (G. Ralfsii, De Bary). O.—Pond near 
Kirkwall. S.—Bressay, in a ditch ; plankton of Loch Asta and 
of Loch Beosetter, Bressay. 
. Brebissoniit, De Bary. O.—Finstown. S.—Bressay. 
Var. leve (Hilse), W. and G.S. West. 0.—Hoy. 

G. Kinahani (Arch.), Rabenh. S.—In ditches, and in plankton of 
Loch Beosetter, Bressay ; plankton of Loch Asta and Neugles 
Water. 


Genus GENICULARIA, De Bary. 


QR 


. Spirotenia, De Bary. Diam. cell. 20-22u; long. cell. 250-8074 
(fig.,17). S—Plankton of Loch Beosetter, Bressay. 
The specimens of this rare Desmid were quite typical, and cells 
possessed either two or three spiral, parietal chloroplasts. 


Genus MESOTNTUM, Nag. 
M. De Greyi, Turn., forma major, W. and G. S. West. Long. 100z ; 
lat. 26u. O.—W. of Kirkwall. 
M. chlamydosporwm, De Bary. O.—Ward Hill, Hoy. S.—Bressay ; 
near Lerwick. 


. M. Endlicherianum, Nig. O.—W. of Kirkwall. 


Var. grande, Nordst. O.—W. of Kirkwall. S.—Sealloway. 


Genus CyLINDROCYsTIS, Menegh. 


. O. Brebissonai, Menegh, O.—Kirkwall; Hoy. S.—Lerwick ; 


Bressay. 


. O. crassa, De Bary. O.—Finstown ; Kirkwall; Stromness ; Hoy. 


S.—Lerwick ; Neugles Water. 


5. O. diplospora, Lund. 0.—Hoy. 


Genus NeTRIUM (Nig), W. and G. S. West. 


N. Diagitus (Khrenb.), Itzigsh. and Rothe. O.—Kirkwall; Hoy. 
S.—Scalloway ; Lerwick ; Neugles Water; plankton of Loch 
Beosetiter, Bressay. 

N. interruptum (Breb.), Liitkem., S.—Neugles Water. 


. N, oblongum (De Bary), Liitkem. O.— Kirkwall. 


Var. eylindricum, W. and G. S. West. O.—W. of Kirkwall. 


Genus PENIUM, Bréb. 


. P. Navicula, Bréb, S.—Lerwick ; Nengles Water. 
. P. Mooreanum, Arch. S.—Scalloway. 
> . . . > bs , hd . ’ 
: P. minutissimum, Nordst. U.—W., of Kirkwall; Hoy. S.—Bressay, 
. P margaritacewm (Ehrenb.), Bréb. S.—Bressay. 


Var. irreqularius, var. n. (fig, 23). 
Var. major, granulis majoribus et irregulariter dispositis. Long. 
254u 5 lat. max, 29u ; lat. apie. 20u. 
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S.—Plankton of Loch Asta. 

This variety differs principally in the scattered disposition of 
the granules, which in typical P. margaritacewm are arranged in 
longitudinal series, 

53. P. Cylindrus (Ehrenb.), Bréb. S.—Lerwick. 

54. P. exiguum, West. O.—Hoy. 

55. P. spirostriolatum, Barker. O.—Hoy. 

56. P. polymorphum, Perty. 0.—W. of Kirkwall. S.—Scalloway ; 
Lerwick. 

57. P. cucurbitinum, Biss. O.—Kirkwall; Hoy. 
Lerwick. 

Forma minor, W. and G.S. West. S.—Lerwick. 

Var. subpolymorphum, Nordst. S—Lerwick. 

58. P. curtum, Bréb. O.— W. of Kirkwall. S.—Scalloway, Lerwick. 
59. P. minutum (Ralfs), Cleve. S.—Plankton of Loch Beosetter, Bressay. 


S.—Scalloway ; 


Genus CLOSTERIUM, Nitzsch. 


60. Cl. Cynthia, De Not. S.—Plankton of Loch Trebister. 

61. Cl. costatwm, Corda. OU.—Kirkwall. S.—Scalloway ; Lerwick. 

62. Cl. strtolatum, Ehrenb. O.—Hoy. S.—Bressay ; Scalloway. 

63. Cl. intermediwm, Ralis. O—Kirkwall; Hoy. 

64. Cl. juncidum, Ralis. S.—Lerwick. 

65. Cl. macilentum, Bréb. S.—Plankton of Loch Beosetter, Bressay. 

66. Cl. Diane, Ehrenb. (.—Kirkwall; Hoy. S.—Near Scalloway ; 
Bressay. 

67. Cl. parvulum, Nag. O.—Hoy; plankton of Loch Kirbister. S.—- 
Lerwick ; Scalloway ; plankton of Loch Beosetter, Bressay, and 
of Loch Trebister ; pools in Bressay. 

68. Cl. Jenner, Ralfs. S.—Neugles Water ; Bressay. 

69. Cl. incurvum, Bréb. O.—Hoy. S.—Plankton of Loch Beosetter, 
Bressay, and of Loch Asta ; pools in Bressay. 

70. Cl. Venus, Kiitz. O.—Hoy; Kirkwall; Finstown. S.—Lerwick ; 
plankton of Loch Asta. 

71. Cl. calosporum, Wittr. O.—Hoy; Kirkwall. $.—Scalloway. 

72. Cl. exile, sp. n. (fig. 10). 

Cl. minutum, cellulis diametro circiter 8-plo longioribus, modice 
curvatum, margine externo gradus arci 80-85 metiens, margine 
interno in parte mediana leviter inflato, apices obtusos versus 
sensim et wqualiter attenuatum ; pyrenoidibus 2 in chroma- 
tophora unaquaque ; membrana glabra et achroa, 

Long. 66-70u ; lat. 8°2-8'4u ; lat. apic. circ. 1°84. S.—In pools, 
Bressay. ; } 

This species differs from Cl. Cornu, Ehrenb., in its smaller size, 
its greater curvature, its tumid inner margin, and in its narrower 
apices. From Cl. tumidum, Johns, it is distinguished by its 
smaller size, its greater curvature, and by its much narrower, 
obtuse apices. ra. 

73. Ol. Leibleinti, Kiitz, O—Hoy; Finstown; pond near Kirkwall. 
S.—Lerwick ; plankton of Loch Asta, Loch Clickhimin, and 
Neugles Water ; Bressay. ; 

74. Ol. moniliferum (Bory), Ehrenb. S.—Lerwick ; Bressay ; plankton 
of Lochs Asta and Clickhimin, and of Loch Beosetter, Bressay. 

Forma cellulis curvatioribus, apicibus crassioribus. Lat. 61,4 ; 
lat. apic. circ. 10°54 ; apic, inter se distantibus 275. 

-O.—Loch Kirbister. 
This form occurred in some quantity, and differs from typical 
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83. 


90, 


92. 


93. 


94. 


. Ol. lanceolatum, Kiitz. 0. 
. Ol. Lunula (Miill.), Nitzsch. O.—Finstown ; Kirkwall; plankton 
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Cl. moniliferwm in its greater curvature and thicker apices. The 
outer margin occupied 140° of arc, the curvature thus being nearer 
that of cL Leibleinii. The ventral (or inner) margin was less 
tumid than usual. 


. Ol. Ehrenbergii, Menegh. 0.—W. of Kirkwall. S.—Lerwick ; 


Bressay. Plankton of Loch Beosetter, Bressay, and of Neugles 
Water. 


. Ol. acerosum (Schrank), Ehrenb. 0.—Hoy; pond near Kirkwall. 


S.—Near Lerwick ; plankton of Loch Asta. 
Kirkwall. S.—Lerwick. 


of Loch Kirbister. S.—Near Lerwick, very abundant. 


. Cl. Cornu, Ehrenb. S.—Scalloway ; plankton of Loch Beosetter, 


Bressay. 


. Ol. abruptum, West. O.—Hoy; Kirkwall. S.—Plankton of Loch 


Beosetter, Bressay. 


. Ol. gracile, Bréb. O.—Karkwall. 8.—Bressay. 


Var. tenue (Lemm.), W. and G. S. West. 0.—W. of Kirkwall. 
S.—Scalloway. 


. Cl, Pritchardianum, Arch. 0.—Hoy. 


Cl. pronum, Bréb. O.—Pond near Kirkwall. Long. 400x ; lat. 
6°7 


B. 
4, Ol. aciculare, Tuffen West. O.—Kirkwall. 


Var. subpronum, W.and G. S. West. S.—Plankton of Loch Asta. 


. Cl. acutum, Bréb. S.—Lerwick. 
. Ol. rostratum, Ehrenb, O.—Kirkwall; Finstown. S.—Scalloway. 


1. setacewm, Ehrenb. O.—Kirkwall. S.—Bressay. 


Genus PLEUROTHNIUM, Nag. 


. Pl. coronatwm (Bréb.), Rabenh., var. noduloswm (Bréb.), West. O.— 


Kirkwall, S.—Near Scalloway. 


. Pl. truncatum (Bréb.), Nig. Long. 340-412 ; lat. 50-7lu. O— 


Kirkwall. S.—Bressay. 
Pl. Ehrenbergi (Bréb.), De Bary. O.—Kirkwall; Hoy.  S. 
Sealloway ; Bressay. : 


. Pl. Trabecula (Ehrenb.), Nag. O.—Kirkwall ; Finstown ; Hoy. 


Genus TETMEMORUS, Ralfs. 


T. Brébissonii (Menegh.), Ralfs. O.—Kirkwall; Hoy. 
Var. minor, De Bary. O.—Hoy. 

T. granulatus (Bréb.), Ralfs. O.—Kirkwall; Hoy. S.—Lerwick : 
Scalloway ; Loch Brindister ; Neugles Water ; Bressay in pools 
and in the plankton of Loch Beosetter. ; 

Zygospores of this species were noticed from near Kirkwall. 
A curious monstrous form was observed in which only a partial 
fusion of the cell-contents had taken place, although the whole 
was invested with a thick, brown cell-wall (fig. 37). 

Var. attenuatus, West. O—Kirkwall; Hoy. S.—Scalloway : 
Lerwick. , a 

T. levis (Kitz), Ralfs. O.—Kirkwall. §8.-—Scalloway ; Lerwick ; 
dressay, in pools and in the plankton of Loch Beosetter. 


Genus BUASTRUM, Ehrenb, 


5. E. oblongum (Grev.), Ralfs. O.—Kirkwall. S.—Lerwick ; Scallo- 


way ; plankton of Loch Beosetter, Bressay. 
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96, £. Didelta (Turp.), Ralfs. O,—Hoy. 
97. E. ampullacewm, Ralfs. O,—Kirkwall ; Hoy. 
98. E. sinuosum, Lenorm, S.—Plankton of Loch Beosetter, Bressay. 
99, E, ansatum, Ralfs. O.—Kirkwall; Hoy. 8.—Scalloway ; Lerwick ; 
Neugles Water; Bressay; plankton of Lochs Clickhimin and 
Trebister. 
100, E. bidentatum, Nag. O.—Kirkwall; Finstown; Stromness. S.— 
Scalloway ; Lerwick; Neugles Water; Bressay. Plankton of 
Loch Trebister, and of Loch Beosetter, Bressay. 

101. E. dubium, Nag. (E. lobulatum, Bréb.) O.—Kirkwall ; Finstown ; 
Hoy. S.—Lerwick. 

102, E, elegans (Bréb.), Kiitz. OW—Kirkwall; Hoy. S,.—Bressay, in 

pools, and also in plankton of Loch Beosetter. 

103. £. binale (Turp.), Ehrenb. 0.—Kirkwall; Hoy. S.—Lerwick ; 

Scalloway. 

Forma Gutwinskvi, Schmidle. O,—Near Kirkwall; Hoy. 

104, E. denticulatum (Kirchn.}, Gay. O.—Hoy. S.—Neugles Water ; 

Bressay, in pools and in the plankton of Loch Beosetter. 

105, E. montanum, sp. un. (figs. 11 and 12), 

[Cosmarvum Meneghinui, Bréb., forma Boldt, in “ Bihang till 
K. Sv. Vet.-Akad. Handl.,” xiii, No. 5, 1888, p. 13, t. 1, £ 16. 
C. Meneghinu, forma Boldt, West, in “ Journ, Roy. Micr. Soc.,” 
1892, p. 726. C. Subretaschiz, Schmidle, var. Boldtiana, Schmidle, 
in “Flora,” 1894, p. 90, t. 6, f.8; West and G. S. West, “ Alga- 
fl. Yorks.,” 1900, p. 80.] 

E. minutum, circiter 1$-plo Jongius quam latum, profunde 
constrictum, sinu angusto-lineari extremo subampliato; semi- 
cellule transverse oblongo-rectangulares, marginibus lateralibus 
convexis et biundulatis, undulatione majori supra undulationem 
minorem ; apicibus subprotractis, truncatis et in medio emar- 
ginatis, angulis apicalibus rectangularibus ; a latere vise ovate, 
eum tumore rotundato prope basin utrobique ; a vertice vise 
elliptice, cum tumore rotundato in medio utrobique. Membrana 
glabra. 

“Long. 204-272; lat, 15°6-20u; lat. apic. 10°8-14'34; lat. 
isthm. 3°5—4°8u ; crass. 11°5-14°5y. . 

O.—W. of Kirkwall. 

This small Desmid is widely distributed in the upland 
districts of the British Islands. It has been known for the last 
ten years under the name of “ Cosmariwm Subreimschi, var. 
Boldtiana, Schmidle,” but it is easily distinguished from Cos- 
marium Subreinschia by its larger and broader central pro- 
tuberances, by its relatively wider and more angular apices, 
and by the apical notch. After carefully considering these 
differences along with its wide distribution and constant 
characters, we think there is good reason for its specific 
separation, especially as typical U. Subreinschii is not known 
to occur in the British Islands. And not merely do we think 
this Desmid better regarded as a separate species, but the distinct 
apical emargination of the semi-cells, accompanied by a large 
central protuberance, are features which at once place it in the 
genus Huastrum. r 

The specific name “ Boldtii” could not be adopted, as it has 
already been utilised by Schmidle for another species of 

: Euastrum, ne 

106. E. pectinatum, Bréb. O,—Kirkwall ; Hoy. S.—Scalloway. 

Var. inevolutum, var. n. (figs. 13 and 14). 
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Var. cellulis paullo minoribus quam in forma typica, lobis 
lateralibus fere quadratioribus, marginibus exterioribus levissime 
retusis ; collo lobi polaris latiori et breviori ; apice lobi polaris 
convexiori et retusiori in medio, angulis apicalibus rotundioribus ; 
tumoribus partis inferioris semicellule et lobi polaris multe 
reductis (ut in vertice visis), 

Long. 51-63, ; lat. 36-42 ; lat. lobi polar. 24-28, ; lat. isthm. 
10-115 ; crass. 21-26. 

S.—Scalloway ; Neugles Water. Plankton of Loch Beosetter, 
Bressay. 

This variety is widely distributed all over the British Islands, 
and is more commonly met with than the type. It stands near 
to E. pectinatum, forma intermedia, Boldt (in “ Bih. till K. Sv. 
Vet.-Akad. Handl.,” xiii., No. 5, 1888, p. 6, t. 1, f. 3), but in the 
latter the polar lobe is very small, and its lateral margins almost 
vertical. Boldt does not state whether the protuberances are 
reduced in his form or not, whereas this is one of the principal 
features of var. inevolutum. 

In the vertical view the angles of the polar lobe and the 
lateral lobules of var. inevolutum are broadly truncate or 
truncate-emarginate, scarcely bilobulate as in the type. 

E, gemmatum, Bréb. S.—Bressay, in pools, and also in the plankton 
of Loch Beosetter. 
E. verrucoswm, Ehrenb, S,—Bressay. 

Var. reductum, Nordst. S.—Plankton of Neugles Water and 

of Loch Beosetter, Bressay. 


Genus MICRASTERIAS, Ag. 


M. truncata (Corda), Bréb. O.—Hoy. S.—Near Lerwick. 

M. papillifera, Bréb. O.—Kirkwall; Hoy. S.—Plankton of Loch 
Beosetter, Bressay. ‘ 

a Ehrenb. (4, radiosa, Ralfs.) S—Plankton of Loch Beosetter, 
ressay. 

M. rotata (Grey.), Ralfs. S.—Near Lerwick. 

M, denticulata, Bréb, S.—Near Sealloway. Plankton of Loch 
Beosetter, Bressay. ; 


Genus CosMARIUM, Corda, 
C. Ralfsit, Bréb. O.—Hoy. 
C. Cucumis, Corda. O.—Kirkwall; Hoy, S.—Scalloway ; Ler- 
wick ; Bressay. 
Var, magnum, Racib. [C. Cucumis 5, magna Racib., in “ Pamiet- 
nik Wydz. matem.-przy. Akad. Umiej. Krakow.,” x.,1885, p. “0; 
C. Cucumis, “forma major non tam profunde constricta quam 
anglica, membrana crassa,” Nordst, in ‘ Ofvers. af K. Vet.-Akad 
Poth,” 1875, No. 6, p. 29, t. 8, f. 28. } 
ong. 98u ; lat. 584; lat. isthm. 334; crass. 38°5h. 
O.—W. of Kirkwall. Z 


. ©. subtumidum, Nordst. O.—Stromness ; Hoy, 


', Subeucumis, Schmidle. O,—Hoy. 


. subcrenatum, Hantzsch. O.—Hoy. S,—Plankton of Loch Asta, 


Phaseolus, Bréb. 0,—Finstown. S.—P] 
Beosetter, Bressay. ee 


- rentiforme (Ralfs), Arch. O,—Finstown ; Hoy. S.—Scalloway ; 


C 
‘ ; celatum, Ralfs. S.—Lerwick. 
0 


Q 
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Lerwick ; Neugles Water. Plankton of Loch Asta and of Loch 
Beosetter, Bressay. 


- margaritiferwm (Turp.), Menegh. “Synops. Desm. in Linnea,” 


1840, p. 219 ; Ralfs, in “ Ann. Nat. Hist.,” 1844, xiv., p. 393, t. 11, 


f.4. 

[e margaritiferum, Ralfs, “ Brit. Desm.,” p, 100, t. 16, £. 2.5 
and d; C. Malinvernianum (Racib.), Schmidle, var. Badense, 
Schmidle in “ Flora,” 1894, t. 7, f. 21.] 

O.—Kirkwall ; Hoy. S.—Scalloway ; Bressay. 

No species of this genus has given rise to greater confusion 
than C. margaritiferum. Ralfs included three species in his 
figures of it, and the typical form has since received at least 
one new name. The zygospore of true C. margaritiferwm, 
which was well described by both Ralis and Archer, is globose, 
and its walls are furnished with numerous thickenings which 
have been likened to “ bull’s-eyes.” As the species was under- 
stood by the earlier observers it was undoubtedly common, and 
it possessed this remarkable zygospore. 

Ralfs’ figures of this plant are not good. He did not 
sufficiently indicate the flattened apices of the semi-cells, nor 
did he figure the minute scrobiculations at the centre and 
between the granules. His figures 2b, 2c, and 2d (on t. xvi.) 
are the only ones which represent the species. 

In 1894 Schmidle described under the name of “C. Malin- 
vernianum, var. Badense,’ a Cosmarvum which is very abundant 
in the British Islands and in other parts of Europe. It occurs 
principally in bogs, and does not disagree with the published but 
incomplete descriptions of C. margaritiferum. Moreover, it is of 
the same size, and its zygospore, which we have found repeatedly, 
agrees exactly with that described and figured for C. margariti- 
ferum. It is inconceivable that the older investigators could 
have missed such a striking and common Desmid, seeing that 
they repeatedly found most of its associates, and, moreover, 
amongst these associates they invariably recorded “C. 
margaritiferwm.” 

Hence, as we constantly find in bogs a Cosmarvwm as common 
as CU. margaritiferwm was reported to be, of the same size, and 
not differing materially from the published descriptions of that 
species ; and as this Cosmariwm occurs with the same associates 
with which 0. margaritiferum was generally said to be found, and 
as it has exactly the same zygospore, we are forced to the con- 
clusion that it as C. margaritiferum. 

At the same time the species is unquestionably identical with 
the “ C. Malinvernianwm, var. Badense,” described by Schmidle, 
and therefore Schmidle’s name must become a synonym of 
C. margaritiferum. Schmidle was the first to point out the 
constantly flattened apex of the semi-cells and the presence of the 
minute scrobiculations between the depressed central granules, _ 

We have previously given a figure of the zygospore of this 
species under the erroneous name of “ U. confuswm, var. regularvus” 
(vide West and G. S. West, in “ Journ. Roy. Mier. Soc.,” 1896, p. 


156, t. 4, f. 41). 


123. C. Brébissonii, Menegh. S.—Scalloway. 
124, C. trachypleurum, Lund. 0O,—W. ot Kirkwall. S.—Bressay. 


125. C. isthmochondrum, Nordst. 


Var. pergranulatum, var. n. (fig. 20). : 
Var. granulis ad margines laterales semicellularum minus 
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distinctis, scrobiculis centralibus nullis, granulis intra margines 
numerosioribus. 
Long. 37°5u ; lat. 31°5u ; lat. isthm. 7p ; crass. 20m. 
O.—Pond near Kirkwall. 
sphalerostichum, Nordst. S.—Lerwick ; Scalloway. 
depressum (Nag.), Lund, (C, Scenedesmus, Delp.) O.—Hoy. S.— 
Bressay, in pools, and also in plankton of Loch Beosetter ; Neugles 
Water. Plankton of Loch Asta, 


C, bioculatum, Bréb. S.—Neugles Water ; Lerwick. Plankton of 


Loch Asta and of Loch Beosetter, Bressay. 


. OC. tinctum, Ralfs. O—Kirkwall ; Hoy. S.—Lerwick ; Scalloway ; 


Bressay. 


C. contractum, Kirchn., var. ellipsoidewm (Elfv.), W. and G. S, West. 


pee 


S.—Plankton of Loch Beosetter, Bressay. 
subcontractum, sp. n. (fig. 21). : 

C. parvum, paullo longius quam latum, profundissime con- 
strictum, sinu angusto prope apicem, sed late aperto extrorsum ; 
semicellule obverse semicirculares, apicibus latissimis et subrectis, 
angulis superioribus rotundatis ; a latere vise subglobose ; a 
vertice vise subanguste elliptic ; membrana punctata ; pyren- 
oidibus singulis. 

Long. 38u ; lat. 30-31lu ; lat. isthm. 6°5u ; crass, 16y. 

S.—Bressay, in pools, not uncommon. 

In outline this species much resembles C. stawrastroides, Eichler 
and Gutw. (in “ Rospraw. Wydz. matem.-przyr. Akad. Umiej. 
Krakow,” xxviii., 1894, p. 171, t. 5, £. 30), but is distinguished by 
its much larger size, its narrower isthmus, and the narrowly 
elliptical vertical view. Moreover, the apices of the semi-cells are 
never retuse, and the cell-wall is distinctly punctate. 

It should also be compared with C. aversum, W. and G. S. 
West. 


. Hammeri, Reinsch [inclus. C. homalodermum, Nordst]. O0.— 


Hoy. S.—wNear Scalloway. 


, galerttwm, Nordst. S.—Lerwick. 


premorsum, Bréb. O.—Hoy. S.—Near Scalloway ; Loch 
Brindister ; Bressay. 


. Corbula, Bréb, O,—Kirkwall. 
. Turpinw, Bréb, S.—Plankton of Loch Asta, 
, subpunctulatum, Nordst. O—lKirkwall; Stromness. S.— 


Neugles Water. Plankton of Loch Asta. 


. punctulatum, Bréb. O.—Kirkwall; Stromness; Hoy. S.— 


Bressay, in pools, and also in the plankton of Loch Beosetter. 


. humile (Gay), Nordst. 0.—Pond near Kirkwall. Plankton of 


Loch Kirbister. S,—Plankton of Loch Asta, and of Loch 
Beosetter, Bressay. 

Var. substriatum (Nordst.), Schmidle. O.—Stromness ; Fins- 
town; Hoy. S.—Lerwick ; Neugles Water; Loch Brindister ; 
Bressay. 


. Blyttei, Wille. O.—Kirkwall. 


Boeckii, Wille. O.— Kirkwall; Finstown. 8. — Lerwick ; 
Neugles Water, Plankton of Loch Asta, and of Loch Beosetter, 
Bressay. 
subprotumidwm, Nordst. S.—Lerwick. Plankton of Loch 
Brindister, 


- calcareum, Wittr. Long, 28-304; lat. 25°5-27-5u; lat. isthm. 


7-7'2u; crass. 15°5-164, S.—Lerwick, 
This Desmid occurred abundantly in a small pond, 
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The specimens were not exactly like the figure given by 
Wittrock (in “ Bihang till K. Vet.-Akad. Handl.,” Bd. 1, No. 1 : 
1872, t. 4, f. 13), the central protuberance being somewhat larger 
and more granulated. 


. C. subcostatum, Nordst. O-—Plankton of Loch Kirbister, S.— 


Lerwick ; Neugles Water ; Loch Brindister. Plankton of Loch 
Clickhimin. 


5. C.costatwm, Nordst. Long. 40u ; lat. 35y ; lat. apic.2 Ou } lat. isthm. 


14°5u. S.—Bressay. 
C. formosulum, Hoff. O.— Kirkwall; Hoy. S, — Bressay. 
Plankton of Neugles Water, and of Loch Asta and Clickhimin. 


7. C. variolatwm, Lund. O.—Hoy. 
. C. pyramidatum, Bréb. O.—Kirkwall; Hoy. S.—Scalloway. 


Plankton of Loch Beosetter, Bressay. 


. C, Nymannianum, Grun. O—Hoy. 
. C. granatum, Bréb. O.—Kirkwall; Hoy. S.—Scalloway. 


Var. subgranatum, Nordst. O.—Plankton of Loch Kirbister. 
S.—Plankton of Loch Asta. 


. C. Holmiense, Lund. S.—Neugles Water. 

2. C. tetragonum, Nag, var. Lundellii, Cooke.. S.—Bressay, in a ditch. 
. C. notabile, Bréb. O.—Hoy. S.—Scalloway ; Bressay. 

. C. venustum (Bréb.), Arch. 0.—Stromness; Hoy. S.—Scalloway. 


Var. majus, Wittr. S.—Scalloway. 


. OC. tetraophthalmum, Bréb. O.—Finstown; Hoy. S.—Scalloway. 


Plankton of Loch Asta, and also of Loch Beosetter, Bressay. 


. C. Botrytis (Bory), Menegh. O.—Kirkwall; Stromness; Hoy. 


Plankton of Loch Kirbister. §.—Lerwick; Neugles Water. 
Plankton of Lochs Asta, Brindister, and Clickhimin. Bressay, in 
pools, and also in the plankton of Loch Beosetter. 

Var. tumidum, Wolle. S.—Plankton of Loch Asta. 

Long. 79 ; lat. 62u ; lat. isthm. 17m. 

C. obtusatum, Schmidle, in “Engler’s Botan. Jahrbiich,” 1898, Bd. xxvi., 
p- 38. [C. wndulatwm, var. obtusatum, Schmidle, in “ Berichte 
Deutsch. Botan Gesellsch.,” Bd. xi., 1893, p. 550, t. 28, f. 11.] 

The specimens possessed rather smaller apices than those 
described by Schmidle. Long. 58-60u ; lat. 49-50 ; lat. isthm, 
15°5u. S.—Plankton of Loch Asta. 

C. ochthodes, Nordst. O.—Near Kirkwall ; Stromness; Hoy. S.— 
Lerwick ; Loch Brindister ; Bressay. 

Var. amebum, West. O—Kirkwall; Hoy. S.—Near Scal- 
loway ; Bressay. 

C. margaritatum (Lund), Roy and Biss. 0.—Hoy ; S.—Scalloway. 

C. Pseudobroomei, Wolle, “ Desm. U.S.,” 1884, p. 86, t. 51, f. 36, 37. 

Var. converum, var. n. (fig. 22). 

Var. marginibus lateralibus semicellularum convexis, angulis 
rotundatioribus ; granulis ut in forma typica dispositis. 

Long, 46y ; lat. 37°54; lat. isthm. 12°54 ; crass, 24u. 

S.—Near Lerwick. -_ 

This variety differs from all other forms of C’. Psewdobroomer in 
the convex lateral margins and in the more rounded angles of the 
semi-cells.. i 

We have given figures of forms of (. Pseudobroomet from 
Ceylon (vide “Trans. Linn. Soc.,” bot. ser. 2, vi., 1902,-t. 21, 
f. 4); Schmidle has also given figures of a German Cosmarium 
which he names “ (, Pseudobroomer” (vide “ Ber. der. Naturf. Ges. 
Freiburg,” Bd. vii., 1893, t. 5, f. 2, 3), but the granulation he 
indicates is much too fine for this species. 2) 
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161. C. speciosum, Lund. O.—Hoy. Plankton of Loch Kirbister. s.— 


Scalloway ; Bressay. 


162. C. subspecioswm, Nordst. O,—Kirkwall. S.—Scalloway. Plankton 
of Loch Beosetter, Bressay. 

163. C. globoswm, Buln, S.—Lerwick ; Bressay. 

164, C. subarctowm (Lagerh.), Racib., in “ Rozpraw Wydz, matem.-przy. 
Akad. Umiej. Krakow,” xxii., 1892, p. 385, t. 6, f. 24. 
[C. globosum, Buln., subsp. subarctowm, Lagerh., in Wittr., and 
Nordst, “ Alg. Exsic.,” fase. 21, no. 567, 1883; Nordst, in 
“ ()fvers, af K. Vet.-Akad. Forh.,” 1885, no. 3, p. 9, t. 7, f. 5.] 

Forma punctata (fig. 24). 

Forma membrana distincte et irregulariter punctata. 

Long, 16-19u; lat. 13°5-16u; lat. isthm. 86-1054; crass. 
9-10u. 

S.—Plankton of Loch Beosetter, Bressay. 

C. affine, Racib., is a very close ally of C. subarctowm, and would 
perhaps be better considered as one of the forms of it. The 
Desmid described and figured by Schmidle as “ Dysphinctiwm 
affine, Racib., forma. major” (vide “Engl. Botan. Jahrbiich,” 
Bd. xxvi., 1898, p. 20, t. 4, f. 16), lends further support to this 
view. 

165. C. pseudarctoum, Nordst. O—Hoy. S.—Plankton of Loch Asta. 

166. C. Regnesti, Reinsch. S.—Near Scalloway. 

167. C. crenatwm, Ralfs. O.—Hoy. S.—Lerwick ; Bressay. 

168. C. quadratum, Ralfs. O.— Kirkwall; Hoy. S.— Lerwick ; 
Scalloway. 

169. CO. anceps, Lund. O.—W. of Kirkwall; Hoy. 

170. C. pseudexiquum, Racib, S.—Lerwick. 

171. CO. oblaqwum, Nordst. O.—W., of Kirkwall. 

172. UC. pygmeum, Arch. [C. minutissimwm, Heimerl; C. Heimerlii, 
W.and G. 8. West 0.—Kirkwall ; Finstown ; Hoy (summit 
of Ward Hill). 

173. C. Sphagnicolum, W. and G. S. West. 0.—Finstown. 

174. C. abbreviatum, Racib. O,—Finstown. S.—Plankton of Loch Asta, 
and also of Loch Beosetter, Bressay. 

175. C. quadrimamillatum, W. and G. S. West. Long. 25-27 ; lat. 25- 
27 ; lat. isthm. 74. S.—Bressay, in a ditch, 

This species has only previously been recorded from near the 
re Jornwall. Hence it must be regarded as a western 
ype. 

176, O, Regnellii, Wille. O.—Kirkwall. S.—Lerwick ; Bressay. 

177. O. Meneghinit, Bréb. O.—Kirkwall. Plankton of Loch Kirbister. 
S.—Lerwick. 

Forma octangularis, Wille. O.—Kirkwall. S.—Lerwick ; 
Scalloway ; Neugles Water ; Bressay. Plankton of Lochs Asta 
and Sandy, 

178. C. anguloswm, Bréb., var. concinnwm (Rabenh.), W. and G. S. West. 
O.—Kirkwall ; Hoy. S.—Plankton of Loch Asta. 

179. C. trilobulatwm, Reinsch. O.—Hoy. S.—Near Scalloway. 

180. 0. difficile, Liitkem. O.—Kirkwall; Hoy. S.—Scalloway. 

Var, subleve, Liitkem. O.—Kirkwall ; Hoy. S.—Scalloway. 

we Plankton of Loch Beosetter, Bressay. 


leve, Rabenh., “Flor. Europ. Algar. IIL,” 1868, p. 161; 
Nordst, in “ Ofvers. af K. Vet.-Akad, Forh.,” 1876, an. t. 12, 


f. 4; GS. West, in “Journ. Linn. Soc.” : 
p. 386, t. 10, f 1-6. Inn. Soc.,” bot. xxxiv., 1899, 


O.—Hoy. S.—Lerwick. 
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Var. septentrionale, Wille. O.—Hoy. S.—Lerwick. 

Var. cymatium, var. n. (fig. 19). 

Var. marginibus lateralibus semicellularum minute undulatis. 

Long. 24-27; lat. 17-18u ; lat. isthm. 4°6-5u. O.—Hoy. 
gontodes, W. and G. S. West, in “Trans. Linn. Soc.,” bot. ser. 2 
1895, p. 70, t. 8, f. 8. 

Var. vartolatum, var. n. (fig. 18). 

Var. semicellulis brevioribus, levissime attenuatis, angulis 
superioribus subrotundatis, apicibus levissime retusis ; a latere 
visis ovato-pyramidatis ; a vertice visis late ellipticis ; membrana 
punctulata, punctulis delicatissimis et multe distantibus ; cellulis 
tere tortis. 

Ne 20-21°3u ; lat. 10°6-12'2u ; lat. isthm. 8°5-8'8u ; crass. 
5p. 

S.—Near Scalloway. 

This variety stands nearer to C. goniodes, var. subturgidum, 
W. and G.S. West (in “ Trans. Roy. Irish Acad.,” xxxiii., sect. B, 
1902, p. 41, t. 2, f. 12), than to the typical form. It is dis- 
tinguished, however, by its shorter semi-cells, and its variolated 
cell-wall. 

Cucurbita, Bréb. O—Kirkwall; Hoy. S.—Lerwick ; Scallo- 
way ; Neugles Water. 

annulatum (Nag), De Bary, var. elegans, Nordst. Long. 
57-5p ; lat. 25u. S.—Scalloway. 


Genus XANTHIDIUM, Ehrenb. 


antilopewm (Bréb.), Kiitz. S.—Neugles Water; Loch Brin- 
dister ; Bressay. 

Var. depauperatum, var. n. [X. antilopewm, forma, W. and 
G. S. West, “Scott. Freshw. Plankton I.,” “ Journ. Linn. Soc.,” 
bot. xxxv., 1903, p. 539, t. 16, f. 1.] 

Var. cellulis leviter inflatis, angulis lateralibus cellularum 
valde obtusis vel levissime truncatis; spinis paucis (1-3 ad 
marginibus lateralibus semicellula unzquaque), brevioribus et 
tenuioribus, subirregulariter dispositis. 

Long. sine spin. 46-55°5y ; lat. sine spin. 43-504 ; long. spin. 
2-9-5u; lat. isthm. 9°5-14y (figs. 15 and 16). 

S.—Plankton of Neugles Water, Loch Brindister, and of Loch 
Beosetter, Bressay. 

This variety differs from the type in the form of the semi-cells, 
and in the fewer, thinner, and irregularly disposed spines. The 
disposition and number of the spines is extremely variable, and 
is generally different on the two semi-cells of the same individual. 

It is such a constant feature of the Scottish plankton that we 
think it deserves a special varietal name, — 
fasciculatum, Ehrenb. O.—Kirkwall ; Hoy. 
concinnum, Arch. O.—Finstown. S.—Lerwick. 


Genus ARTHRODESMUS, Ehrenb. 


convergens, Ehrenb. 0.—Hoy. S.—Near Scalloway ; near 
outlet of Loch Beosetter, Bressay. 
Incus (Bréb.), Hass. 0.—Kirkwall; Hoy. S.—Scalloway. 
Var. Ralfsii, W. and G. S. West. 0.—W. of Kirkwall. 
Var. intermedius, Wittr. S.—Near Lerwick. 
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190. A. triangularis, Lagerh., in “ (fvers. af K. Vet.-Akad. Forh.,” 1885, 


191. 


S. 


S. 


. glabrwm (Ehrenb.), Ralfs. S.—Near Lerwick. 
Sess 
5. S. 


TR 


TR 


. cuspidatum, 


no. 7, p. 244, t. 27,f. 22. [A. Incus, var. triangularis, Lagerh., 
in “ Nuova Notarisia,” iv., 1893, p. 182.] ; 

Long. 25-26u ; lat. sine spin. 20-24y ; cum. spin. 61-65°5u ; 
Jat. isthm. 5°2-6u ; crass. 10°5-11y. 

S.—Both at the margins, and in the plankton of Loch 
Beosetter, Bressay. . 

The specimens were not quite typical in form, the apices of the 
semi-cells being straight or very slightly concave, thus resembling 
the var. Americanum. 

Var. subtriangularis (Borge), Nob. [A. Incus, var. subtri- 
angularis, Borge, in “ Botaniska Notiser,” 1897, p. 212, t. 3, 
f. 4: A. triangularis, var. hebridarum, W. and G. S. West, 
in “Journ. Linn. Soc.,” bot. xxxv., 1903, p. 542.] 

Long. 30-31'5u; lat. sine spin. 23-254 ; cum spin. 75-78p ; 
lat. isthm. 8 (fig. 36). 

§.—Plankton of Loch Beosetter, Bressay. 

The outline of this variety has been well figured by Borge, but 
he did not mention the scattered scrobiculations on the cell-wall. 
It is general in the plankton of the lakes in the West of Scotland 
and the Outer Hebrides. 


Genus STAURASTRUM, Meyen. 


dejectum, Bréb. O.—Kirkwall; Finstown. S.—Bressay. 
Plankton of Lochs Asta and Brindister, and also of Neugles 
Water. 

Var. inflatum, West. S.—Plankton of Neugles Water, Lochs 
Asta and Brindister, and also of Loch Beosetter, Bressay. 
Dickie, Ralfs. S.—Loch Brindister. 


curvatum, West. S.—Plankton of Loch Asta. 

jaculiferum, West. OU.—Plankton of Loch Kirbister. S.— 
Plankton of Neugles Water and Loch Trebister. 

brevispinum, Bréb. S8.—Plankton of Loch Clickhimin, and of 
Loch Beosetter, Bressay. 

Some forms of this species were noticed in the plankton of 
Loch Asta. They differed somewhat from more typical forms in 
the relative soa of the mucros (fig. 32). 

réb. O.—Finstown. S —Lerwick. 

Var. maximum, West. S.—Plankton of Neugles Water, Lochs 
Asta, Brindister, and Sandy. Bressay, both in ditches and in 
the plankton of Loch Beosetter. 

OMearvi, Arch. O.—Hoy. 


. lunatwm, Ralfs, var. planctonicwm, W. and G. S. West. S.— 


Plankton of Loch Brindister, and also of Loch Beosetter, Bressay. 


. pelagicwm, W. and G. S. West. S.—Plankton of Loch Asta, and 


also of Loch Beosetter, Bressay. 


. Avicula, Bréb., var. subarcuatum (Wolle), West. O.—Kirkwall ; 


Finstown. S,—Scalloway ; Bressay. 


. granuloswm (Ehrenb.), “ Ralfs, Brit. Desm.,” 1848, p. 217; W. and 


per West, in “ Trans, Roy, Irish Acad.,” xxxii., 1902, p. 45, t. 2,. 
[Desmidium granuloswm, Ehrenb., 1839. Phycastrwm granu- 
losum, Kiitz, “Spec. Algar.,” 1849, p. 180. Staurastrum lunatum, 


alfs, var. subarmatwm, West, in “Journ. Roy. Mi a 
‘ é er. ; 
1894, p. 10, t.2, 847.) : 
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203. 
204. 
205. 
206. 


207. 
208. 


209. 
210. 


211. 
212. 


213. 


214. 
215. 


216. 


217. 
218. 


219. 
220, 


221. 
222, 
223. 
224. 


RRRR RMR 


The forms of this species noticed from the Shetlands were a 
little more inflated than usual, and the granulation was somewhat 
finer. The minute denticulations or spines at the angles were 
variable in length, and one or two were present at each angle 
(vide W. and G. S. West, lc., p. 46). In the vertical view the 
sides were straight or very slightly concave. 

Long. 29-33 ; lat. sine mucr. 25-294; cum mucr. 27-34 3, 
lat. isthm. 9-12°5u. 

S.—Plankton of Loch Asta, 


. aciculiferum (West), Anders. O.—Hoy. 
. furcigerum, Bréb. O.—Finstown. 


Reinschii, Roy. O.—Hoy. 


. teliferum, Ralfs. O—Plankton of Loch Kirbister. S.—Bressay, 


in pools, and also in the plankton of Loch Beosetter. 


. Saxonicum, Buln. S.—Plankton of Loch Trebister. 


pilosum (Nag), Arch. S.—Bressay. Plankton of Loch 
Trebister. 


. hirsutum (Ehrenb.), Bréb. O.—Kirkwall. S.—Near Lerwick ; 


Scalloway. 

erasum, Bréb, S.—Plankton of Loch Brindister, and also of 
Loch Beosetter, Bressay. 

muticum, Bréb. O.—Kirkwall. S.—Neugles Water ; Bressay. 


. retusum, Turn., in “ Kongl. Sv. Vet.-Akad. Handl.,” xxv., 1893,. 


no. 5, p. 104, t. 13, f. 13. 

Var. boreale, var. n. (fig. 30). 

Var. minor, marginibus lateralibus semicellularum convexis, 
apicibus levissime retusis ; semicellulze a vertice vise angulis late 
obtusis, lateribus subrectis vel levissime retusis ; membrana glabra. 

Long. 17°5-19u ; lat. 162-17 5y; lat. isthm. 554. O.—Hoy. 
S.—In bog near Lerwick. 


. orbiculare (Ehren).), Ralfs. O.—Kirkwall; Finstown. S.— 


Lerwick ; Scalloway ; Bressay. 

Var. depressum, Roy and Biss. O.—Finstown. S.—Plankton 
of Loch Asta. 
Bieneanum, Rabenh. OU.—Finstown. 


. Stbiricwm, Borge. S.—Bressay. 


The typical form of this species has not previously been recorded 

from the British Islands. 
dilatatum, Ehrenb. O.—Kirkwall. 

Var. obtusilobwm, De Not. S.—Neugles Water; Bressay, in 
ditches, and also in the plankton of Loch Beosetter. 
alternans, Bréb. S.—Plankton of Loch Asta. 

punctulatum, Bréb. O.—Kirkwall; Hoy; S.—Lerwick ; 
Scalloway ; Bressay. Plankton of Loch Trebister. 
pygmeum, Bréb. O.—Hoy. S.—Lerwick. ; 
Kjellmami, Wille. Long. 434 ; lat. 31m ; lat. isthm. 14p. S.— 
Bressay, in a ditch. es 


. muricatum, Bréb. S.—Near Scalloway. 

. Meriani, Reinsch. O.—Hoy. S.—Near Scalloway. 

. brachiatwm, Ralfs. S.—Plankton of Loch Beosetter, Bressay. 

. tetracerwm, Ralfs. O.—Kirkwall. S.—Neugles Water; Loch 


Brindister. Plankton of Loch Asta. 

Forma trigona, Lund. S.—bBressay. 

Var. evolutum, var. n. (fig. 31). ?, . 

Var. processibus cellularum longioribus ; semicellulis a vertice 
visis triangularibus, lateribus convexis, angulis in processus 
longos productis, 
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Long, sine proc. 10-lla, cum proc. 2740p ; lat. sine proc. 
7°5-9'5u, cum proc, 26-504 ; lat. isthm. 4°54. 

§.—Plankton of Neugles Water and Loch Brindister, and also 
of Loch Beosetter, Bressay. 

This variety occurred in considerable quantity, and the 
individuals varied much in the relative length of the processes. 
The cells were invariably twisted, the processes of one semi-cell 
alternating with those of the other. a 
henacerum (Ehrenb,), Wittr. O.—Kirkwall; Hoy. S.—Near 
Lerwick ; Scalloway. Plankton of Lochs Asta and Clickhimin. 
Bressay, in ditches, and also in the plankton of Loch Beosetter. 

Var. semicirculare, Wittr. S.—Scalloway. 
cyrtocerwm, Bréb., var. compactum, var. n. (fig. 29). 

Var. corpore semicellularum robustiori, processibus multe 
brevioribus. 

Long. 36u ; lat. cum proc. 40u ; lat. isthm. 11s. 

S.—Plankton of Loch Trebister. 
inflecum, Bréb, O.—W. of Kirkwall; Finstown; Hoy. S.— 
Scalloway. 
affine, sp. n. (fig. 27). 

S. submediocre, paullo longius quam latum (cum processibus), 
subprofunde constrictum; semicellule  elliptico-subsemicir- 
culares, ventre valde convexo, dorso leviter convexo, angulis in 
Aaa erassos breves denticulato-nodulosos subdivergentes pro- 

uctis, apicibus processuum quadrispinatis ; a vertice vise tri- 
angulares, lateribus leviter convexis, angulis in processus breves 
erassos denticulato-nodulosos productis; membrana minute 
granulata, granulis in annulis concentricis circa basin processuum 
dispositis. 

Long. (sine proc.) 37-40u ; lat. sine proc. cire. 29-33, ; lat. 
cum proc, 44-554 ; lat. isthm. 10°54. 

S.—Plankton of Neugles Water and of Loch Brindister. ; 
This species occurred in abundance in the plankton of the 
above-mentioned lakes. Its distinctive characters are the large 
size of the body of the semi-cells, and the short, outwardly 
diverging processes, each of which possesses two rings of den- 
ticulations and four apical spines. It is perhaps nearest to 
S. polymorphum, Bréb., but is larger, of different relative propor- 

tions, and with different processes, 

Borge has recently described a “S. subpolymorphum” (vide 
“ Arkiy. for, Botan, utgif. af K. Sv. Vet.-Akad.,” Bd. L., 1903, 
p. 107, t. 4, f. 13), but this isa smooth Staurastrwm, which we are 
inclined to think is merely a South American form of 8, 
distentwm, Wolle (vide W. and G. S. West, “ Some Desm. U.S,” 
“Journ. Linn, Soe.,” bot. xxxiii., 1898, p. 316, cum fig. xylogr., 


6 d-f). 


229. S, polymorphwm, Bréb, O.—Kirkwall. S.—Scalloway ; Lerwick ; 


Neugles Water, 

Var, simplex, var. n. (fig. 28). 

Var. cellulis paullo longioribus (sine processibus) ; processibus 
leviter divergentibus cum annulo uno denticulorum ; apicibus 
processuum sjynis minutis 4 preditis; membrana reliqua 
glabra ; cellule a vertice vise quadrangulares. 

Long. sine proc. 21-23u; lat. sine proc. 12°5-15u, cum. proc. 
23-28°5u; lat. isthm. 7°6u. 


om Lerwick, abundant amongst Chlorobotrys regularis, 
etc, 
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230. S. crenulatwm (Nig.), Delp. OW, of Kirkwall, 


231. S. 


232. S. 


233. 8S. 


234, S. 


235. S. 


gracile, Ralfs, O,—Plankton of Loch Kirbister. S§.—Lerwick ; 
Sealloway. Plankton of Loch Clickhimin, N eugles Water, and 
of Loch Beosetter, Bressay. 

Var. nanum, Wille. O.—Kirkwall. 
boreale, sp. n. (fig. 25). 

S. parvum, circiter 1}-plo latius quam longum (cum _pro- 
cessibus), subprofunde constrictum ; semicellule subcyathi- 
formes, angulis superioribus in processus longos subhorizontaliter 
dispositos (vel levissime divergentes) productis, processibus cum 
annulis 4 denticulorum preditis, apicibus processuum trispinatis, 
apicibus semicellularum leviter subprotractis denticulatis et 
subrectis, ad basin extremum semicellularum cum annulo den- 
ticolorum 11-13 (viso 6—7) ; a vertice vise triangulares, angulis in 
processus sublongos denticulatos productis, lateribus subrectis 
cum verrucis bidenticulatis 3, intra marginem unumquemque 
verrucis emarginatis 3 ornatis. 

Long. 27-29; lat. cum proc. 43-46u ; lat. isthm. 7°5-8y. 

S.—Plankton of Loch Asta. 

This small and elegant Straurastrum occurred in considerable 
quantity in the plankton of Loch Asta, and it is not very closely 
allied to any other British species of the genus. It should, 
perhaps, be compared with S. Burmense, Turn., and S. galeatum, 
Turn. (vide W. and G.S. West, in “ Trans, Linn. Soc.,” bot. ser. 
2, vi., p. 190, t. 22, f. 19). 
paradozum, Meyen. S.—Scalloway. Plankton of Lochs Brin- 
dister, Trebister, and Sandy; also of Neugles Water, and of 
Loch Beosetter, Bressay. 

From Loch Sandy the specimens were very variable with 
regard to the length of the processes. Long. sine proc. 22-28, ; 
cum proc. 36-42u ; lat. cum proc. 44-61, ; lat. isthm. 6u (figs. 34 
and 35). 

From Loch Trebister some forms were noticed almost identical 
with others seen from Loch Laxadale, Harris, Outer Hebrides 
(vide W. and G.S. West, in “ Journ. Linn. Soc.,” bot. xxxv., 1903, 
p. 548, t. 18, f. 4). Long. sine proc, 274, cum proc, 39m; lat. 
cum proc, 44-49u ; lat. isthm. 94. The specimens were quad- 
rangular, and a little smaller than those previously seen from 
Harris (fig. 33). 
pseudopelagicum, W. and G, S. West. O.—Plankton of Loch 
Kirbister. 

Manfeldtiz, Delp. : 

Long. 47-5lu; lat. cum proc. 64-694; lat. isthm. 14y 
(fig. 26). 

S.—Plankton of Lochs Sandy and Trebister, and also of Loch 
Beosetter, Bressay. 

This species was particularly abundant from Loch Sandy, 
occurring in prodigious quantity amongst Asterionella formosa 
and Melosira granulata, The specimens agreed very well with 
Delponte’s Italian ones, but the emarginate warts at the apex 
showed greater regularity. In the vertical view the sides of the 
semi-cells are smooth, and the margins of the processes are only 
gently undulate. 

A few scattered granules were present at the base of each 
semi-cell, and there was a very slight basal swelling. Vide 
W. and G. S. West, in “ Trans. Roy. Irish Acad.,” xxxii., sect. B., 


1902, p. 56, t. 1, f. 29). 
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anatinum, Cooke and Wills. S.—Plankton of Neugles Water 
and of Loch Brindister. : 

proboscideum, Arch. [S. Borgeanwm, Schmidle.] 0.—W. of 
Kirkwall. S.—Lerwick. 

asperum, Bréb. O.-—W, of Kirkwall. A 

pileolatum, Bréb., var. Brasiliense (Borges.), Littkem. S.—Ler- 
wick. 

margaritacewm (Ehrenb.), Menegh. 0.——Kirkwall ; Ward Hill,. 
Hoy (both 4- and 5-angular). S.—Lerwick. 


S. 


Genus SPH@ROZOSMA, Corda. 


S. eacavatum, Ralfs. S.—Neugles Water. 
S. granulatum, Roy and Biss. S.—Plankton of Loch Asta, and of 
Loch Beosetter, Bressay. 
S. vertebratum, Ralfs. S.—Bressay, in a ditch. 
Var. punctulatum, W. and G. 8S. West. [S. punctulatum, West, 
in “Journ. Bot.,” Dec. 1891, t. 315, f. 1 and 2.) S.—Near 
Scalloway. 


Genus SPpONDYLOsIUM, Bréb, 


|. S. pulchellum, Arch, O.—Hoy. 


Genus HYALOTHECA, Ehrenb. 


H., dissiliens (Sm.), Bréb, O.—W. of Kirkwall ; Stromness ; Hoy. 
S.—Lerwick ; near Sealloway ; Bressay, 
Forma tridentula, Nordst. S.—Lerwick. 
Var. hians, Wolle. S.—Near Lerwick. 
H. mucosa (Dillw.), Ehrenb. S,—Plankton of Loch Beosetter,. 
Bressay. 


Genus GYMNOZYGA, Ehrenb. 


. G. moniliformis, Ehrenb, O.—Hoy. 


Order PROTOCOCCOIDE. 
Family CH &®TOPELTIDES. 
Genus CH&®TOSPHAERIDIUM, Klebahn. 
Ch, globoswm (Nordst.), Klebahn. S.—Neugles Water. 


Family Votvocacrs, 
Genus PANDORINA, Bory. 


he bees (Mill), Bory. O.—Kirkwall. S.—Plankton of Lock 
sta, 


Genus EUDORINA, Ehrenb. 


. E. elegans, Ehrenb. S.—Bressay. Plankton of Loch Asta. 


Family CHARACTRA, 


Genus CHARACIUM, A. Br, 


- Ch. Pringsheimii, A. Br. O—Kirkwall. S.—Lerwick. 


2. Ch. heteromorphwm (Reinsch), W. and G, 8. West. S.—Scalloway. 
- Ch. longipes, Rabenh. O.—Kirkwall. aa 


Nov. 
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Ch. falcatwm, Schréder, in “ Forschungsber. Biol. Stat. Plon,” vi., 
1898, p. 23, t.1, £5. Lat. cell. 45°24. S.—Scalloway. 
This species was frequently observed in the collections from 
Scalloway, and is remarkable for the great curvature of the cells. 
It has not previously been recorded from the British Islands. 


Family PLevRococcacEs. 
Genus PLEUROCOCCUS, Menegh. 


5. Pl. vulgaris, Menegh. 0. and S.—Very common everywhere. 


Genus tRococcus, Kiitz. 


. U. insignis (Hass), Kiitz. O.—Near Kirkwall ; Stromness ; Hoy. 


S.—Near Lerwick ; plankton of Loch Brindister ; Bressay. 


Family HyDROpDICTYACE. 


Genus PEDIASTRUM, Meyen. 


. P. Boryanum (Turp.), Menegh. O.—Near Kirkwall; Finstown ; 


plankton of Loch Kirbister. S.—Near Lerwick, and at the 
margins of Neugles Water; Bressay, in ditches. Plankton of 
Neugles Water, Lochs Asta, Brindister and Clickhimin, and also 
of Loch Beosetter, Bressay. 

Var. granulatum (Kutz), A. Br. O.—Plankton of Loch 
Kirbister. S.—Plankton of Lochs Asta and Clickhimin. 


. P. glanduliferum, Bennett. S.—Neugles Water ; plankton of Loch 


Beosetter, Bressay. 


. P. duplex, Meyen. “O.—Plankton of Loch Kirbister. S.—Plankton 


of Lochs Asta, Brindister and Clickhimin, and also of Loch 
Beosetter, Bressay. 


. P. integrum, Nag. S.—Plankton of Loch Beosetter, Bressay. 
. P. tetras (Ehrenb.), Ralfs. O—Finstown. S.—Near Scalloway ; 


Neugles Water ; Bressay. 


Family Prorococcacez (or AUTOSPORACE#). 
Genus caaLAsTRUM, Nig. 


. CO. sphericum, Nig. O-—Ward Hill, Hoy. S,—Plankton of Loch 


Asta, and also of Loch Beosetter, Bressay. 


. C. cambricum, Arch. [C. pulchrum, Schmidle.] | 0.—Finstown. 


S.—Neugles Water. 


. C. cubicum, Nag. S.—Neugles Water. 


Genus SORASTRUM, Kiitz. 


. S. spinuloswum, Nig. O.—Finstown. S.—Neugles Water. 


Genus cruciapNIA, Morren. 


. C. rectangularis (Nig), Gay. O.—Finstown ; pond near Kirkwall. 
. C, irregularis, Wille, “ Algologische Notizen IV.,” “‘ Nyt Magazin for 


Naturvidenskb.,” Bd. 38, Heft 1, p. 10, t. 1, £15. [Wuilea 
irregularis, Schmidle, in “ Berichte Deutsch. Botan, Ges.,” 1900, 
Bd. xviii., p. 157.] 

Long. ait 7-134; lat. cell. 4-94; diam. colon. 48-97» (figs. 
6 and 7). 
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§.—Plankton of Lochs Asta and Brindister, and also of Loch 
Beosetter, Bressay. f Gate 

This interesting species was first found by Wille in Norway, 
both in ordinary collections and in the plankton. It only differs 
from C. rectangularis (Nag.), Gay, in the irregularity of its 
colonies, and in the total absence of pyrenoids. 

Schmidle has recently placed this Alga under a new genus— 
Willea, but a comparison of the colonies with those of C. 
rectangularis does not support this view. All the cells in a 
large colony of the latter species do not possess pyrenoids, and 
the only distinction of importance between these two species is the 
irregularity of the cell-division in Wille’s species. 


Genus SCENEDESMUS, Meyen. 


S. byjugatus (Turp.), Kitz, O.—W. of Kirkwall; Hoy. S.—Near 
Lerwick ; Scalloway ; Bressay. Plankton of Loch Asta. 
269. S. obliquus (Turp.), Kiitz. O.—Kirkwall. S.—Near Lerwick. 

S. quadricauda (Turp.), Bréb. O.—Kirkwall; Finstown. Plank- 
ton of Loch Kirbister. S.—Lerwick ; Neugles Water. Plankton 
of Lochs Asta and Clickhimin. Bressay, in ditches and in the 
plankton of Loch Beosetter. 

Var. abundans, Kirchn. S.—Bressay. Plankton of Loch Asta. 
271. S. denticulatus, Lagerh. O.—W. of Kirkwall; near Finstown. 
S.—Near Lerwick ; Bressay. Plankton of Loch Asta. 
acuteformis, Schréder, in “ Forschungsber. Biol. Stat. Plén,” v., 
1897, p. 17, t. 2, £4. 

Var. Brasiliensts, nob. [*. brasiliensis, Bohlin, in “ Bihang till 
K. Sv. Vet.-Akad. Handl..” Bd. 23, No. 7, 1897, p. 22, t. 1, 
f. 26-27; S. acutiformis, Schréd., var. spinuliferwm, W. and 
G. 8. West, “Freshw. Alg. Koh Chang,” “ Botanick Tidsskrift,” 
Bd. 24, 1901, p. 98, t. 4, f. 46-49.] 

Long. cell. sine spin. 20-27,; lat. cell. 5-84; long. spin. 
1'5-3°8y (figs. 8 and 9). 

S.—Plankton of Loch Asta. 

This variety undoubtedly combines the characters of S. 
denticulatus, Lagerh. ; and S. acutiformis, Schrider, and could 
be placed equally well as a variety of either species, 


272. 8. 


Genus ANKISTRODESMUS, Corda. 


273. A. faleatus (Corda), Ralfs. [Rhaphidiwm fasciculatwm, Kiitz ; Rh. 
polymorphum, Fresen., var, faleatwm, Rabenh.] O.—Finstown. 
S.—Near Lerwick; near Scalloway. Plankton of Neugles 
Water, and also of Loch Beosetter, Bressay. 

Var. acicularis (A. Br.), GS. West. [Rhaphidiwm aciculare, 
A. Br.; Rh. polymorphum, Fresen, var. aciculare, Rabenh, } 
0.—Kirkwall. Plankton of Loch Kirbister. S.—Near Lerwick ; 
near Scalloway ; Neugles Water. Plankton of Loch Clickhimin. 

Var. mirabilis, G. S. West. [Rh. polymorphwm, Fresen, var. 
mairabile, W. and G. S, West.) S.—Near Scalloway. Plankton 
of Lochs Sandy and Trebister, and also of Loch Beosetter 
Bressay. , 

Var. spiralis (Turn.), G. S. West. [Rh. spir = 
blankion of Loch ans, ge 

274. A. Pfitzeri (Schroder), G. S. West. [Rh. Pfitzert, Schroder. — 
Plankton of Loch Asta, and of Tock Behe peers " 
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Genus CLOSTERIOPSIS, Lemm. 


275. Cl. longissima, Lemm., in “Forschungsber. Biol. Stat. Plén,” vii., 
1899, p. 29, t. 2, f. 36-38. [Closterium pronum, var. longissimum, 

Lemm. (not Rhaphidium longissimum, Schréder).] 
O.—Near Finstown. 
nob. oe, oa longissimum, Sehréd., var. 
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284. 


285. 


286. 


287. 


288. 


289. 


Var. tropicum, 
tropicum, W. and G. S. 


1902, p. 198.] 


est, in “Trans. Linn. Soe.,” bot. ser. 2, 


Long. 320-370u ; lat. 6-6°5u ; lat. apic. 1-1-2, (fig. 1). 
S.—Plankton of Loch Asta. 
The specimens observed were a little longer than those 
observed from Ceylon, but otherwise very similar. The apices 
were very much prolonged, but never setiform. The chloroplast 


contained about 


12 pyrenoids. 


Genus KIRCHNERIELLA, Schmidle. 


. K, obesa (West), Schmidle. 


77. O.solitaria, Wittr. 


near Scalloway. 


Genus oocystis, Nig. 


S.—Plankton of Neugles Water. 


O.—Near Kirkwall; Hoy. S.—Near Lerwick ; 


. O. elliptica, West. O.—Kirkwall. 


. O. crassa, Wittr. S.—Plankton of Loch Asta, 
. O. parva, W. and G. 8. West. 


. O. asymmetrica, W. 


£. 7, 8). 


Genus NEPHROCYTIUM, Nag. 


N. Agardhianum, Nag. [inclus. N. Nagelii, Grun]. O,—Kirkwall. 
§.—Plankton of Loch Beosetter, Bressay. 


N. lunatum, West. 


S.—Plankton of Loch Asta. 


and G. S. West. O.—Pond near Kirkwall. 
. O. apiculata, West. S.—Plankton of Loch Asta. 
This species was first described from Sphagnum-pools in the 
Orkney Islands (vide West, in “Journ. Bot.,” April 1893, t. 333, 


S.—Plankton of Loch Asta. 


Genus EREMOSPHHRA, De Bary. 


Genus TETRAEDRON, Kiitz. 


T. regulare, Kutz. 


O.—Near Kirkwall. 


E. viridis, De Bary. O.—Near Kirkwall ; Hoy. 


Some of the specimens had the angles furnished with short 


spines, but others were destitute of spines. 
T. minimum (A. Br.), Hansg. 


Genus DICTYOSPH&RIUM, Nag. 


Diam, 23-43,. 


S.—Plankton of Loch Asta. 


D. Ehrenbergianwm, Nag. O.—Stromness ; Hoy, S.—Plankton of 


Loch Asta. 


Genus Borryococcus, Kiitz. 


B, Braunii, Kitz. 
Bressay. 


O.—Near Kirkwall. 


S.—Near Lerwick ; 
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Genus INEFFIGIATA, W. and G, S. West. 


I. neglecta, W. and G. S. West. O,—Kirkwall ; Finstown. S.— 
Near Lerwick ; Neugles Water. Plankton of Lochs Asta and 
Clickhimin. Bressay, in ditches, and also in the plankton of 
Loch Beosetter. 


Genus scHIZOCHLAMYS, A. Br. 


S. gelatinosa, A. Br. O.—Kirkwall. S.—Neugles Water. 
S. delicatula, West. O.—W. of Kirkwall. 


Genus sPH#ROCYSTIS, Chodat. 


Sph. Schroeter’, Chodat. S.—Plankton of Neugles Water, and of 
Lochs Asta, Sandy and Brindister, 


Genus eLa@ocystis, Nag. 


G. gigas (Kiitz), Lagerh. O.—Near Kirkwall. Plankton of Loch 
Kirbister. S—Near Lerwick; near Scalloway ; plankton of 
Lochs Asta and Clickhimin. Bressay, in ditches, and also in 
the plankton of Loch Beosetter. 


. G, vesiculosa, Nag. O.—Kirkwall; Finstown. §S.—Near Scallo- 


way ; Neugles Water. 


Clas HETEROKONT &. 
Order CONFERVALES. 
Family TRIBoNEMACE. 

Genus CHLOROBOTRYS, Bohlin. 

Chl. reqgularis (West), Bohlin. O.—Near Kirkwall; Finstown ; 
Hoy. S.—Near Lerwick; near Scalloway; Neugles Water ; 
Bressay. 

yenus OPHIOCYTIUM, Nag. 

O, Arbuscula (A. Br.), Rabenh, O,—Near Kirkwall. S.—Bressay 

O. graciliceps (A. Br.), Rabenh. S.—Near Lerwick. 

V0, majus, Nig. O.—Kirkwall ; Finstown ; Stromness. 

O. bicuspidatum (Borge), Lemm, 0.—Near Kirkwall. 

O. parvulum (Perty), A. Br. O.—Kirkwall ; Finstown. 


Genus TRIBONEMA, Derbes and Solier. 
T. bombycinum (Ag.), Derb. and Sol. [Conferva bombycina 
O.—Near Kirkwall ; Hoy. S.—Near Lerwick ; ei HO ae 
Forma minor (Wille), G.S. West. [Conferva bombycina, forma 
minor, Wille.) S.—Lerwick ; Bressay. 


Clas BACILLARIE &. 


Order CENTRICA. 
Family Menosrracna, 
Genus MELOsIRA, Ag. 


M. granulata (Ehrenb.), Ralfs. ‘S.Near Lerwick. Plankton of 
Neugles Water, Lochs Brindister, Clickhimin and Sandy, and 
also of Loch Beosetter, Bressay. 
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Order PENNATA, 
Family TABELLARIACEA, 
Genus TABELLARIA, Ehrenb, 


T. floceulosa (Roth) Kiitz. OW—Kirkwall ; Finstown ; Stromness ; 
Hoy. Plankton of Loch Kirbister. S.—Scalloway; near 
Neugles Water. Plankton of Neugles Water, Lochs Brindister 
and Trebister, and also of Loch Beosetter, Bressay. 

T. fenestrata (Lyngb.), Kiitz. O.—Finstown. Plankton of Loch 
Kirbister. S.—Neugles Water and plankton of Loch Brindister. 
Bressay, in ditches and in plankton of Loch Beosetter, 

Var. astertonelloides, Grun. O.—Plankton of Loch Kirbister. 
‘ S.—Plankton of Loch Brindister, and of Loch Beosetter, 
ressay. 


Family MERIDIONACE. 
Genus MERIDION, Ag. 
M. ctreulare, Ag, O.—In a well at Finstown ; Hoy. 


Family DiaToMACEz., 
Genus pIaToMA, D.C. 


D. elongatum, Ag. O.—Finstown. Plankton of Loch Kirbister. 
S.—Scalloway ; Lerwick (a short, thick form). 
D. hiemale (Lyngb.), Heib. 0.—Finstown. 
Var. mesodon (Kiitz), V.H. U.—Kirkwall, in pond in a quarry. 


Family FRAGILARIACEZ. 
Genus FRAGILARIA, Lyngb. 
F. capucina, Desmaz, 0.—Kirkwall. 
F. mutabilis (W. Sm.), Grun. O.—W. of Kirkwall, S,—Near 
Lerwick. Plankton of Loch Trebister. 
F. Crotonensis (A. M. Edw.), Kitton. 0,—Plankton of Loch Kir- 


bister. S.—Plankton of Loch Asta, 
F. construens (Ehrenb.), Grun, var. binodis, Grun, S,—Near 


Scalloway. 
Genus syNEDRA, Ehrenb. 


S. Ulna (Nitzsch), Ehrenb. 0.—Finstown; Hoy. S.—Near 


Lerwick. 
S. pulchella, Kitz. O.—Near Kirkwall; Stromness. Plankton of 


Loch Kirbister. S.—Near Lerwick. Plankton of Loch Sandy, 


S. Vaucherie, Kiitz. S.—Near Lerwick. 
S. radians (Kiitz.), Grun. 0.—Moor pool near Stromness ; Hoy, 
S.—Neugles Water ; near outlet of Loch Beosetter, Bressay. 


Genus ASTERIONELLA, Hass, 


A, formosa, Hass. S.—Near Lerwick. Plankton of Neugles 
Water, Lochs Asta, Brindister, Trebister and Sandy, and also of 
Loch Beosetter, Bressay. 
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Family EUNoTIACcEs. 
Genus EUNoTIA, Ehrenb. 


E. pectinalis (Kiitz), Rabenh. O.—Near Kirkwall; Finstown ; 
Hoy. S.—Near Lerwick ; Scalloway. 

E. prerwpta, Ehrenb., forma eurta, V. H. 0.—Hoy. 

Var. inflata, Grun. O.—Near Kirkwall. 

E. Arcus, Ehrenb. O,—Hoy. 

E. gracilis (Ehrenb.), Rabenh. S.—Near Lerwick ; near Scalloway. 

E. major (W. Sm.), Rabenh. 0U.—Hoy. S.—Near Scalloway. 

E. diodon, Ehrenb, S.—Near Scalloway ; Neugles Water. 

E. lunaris (Ehrenb.), Grun. O.—Near Finstown. S.—Lerwick ; 
near Scalloway. 

E. biceps (W. Sm.), G. S. West. [Synedra_ biceps, W. Sm. ; 
E. flecuosa, Kiitz, var. bicapitata, Grun.] S.—Bressay, in 
ditches. 


Family ACHNANTHACE2. 
Genus ACHNANTHES, Bory. 


A. coarctata (Bréb.), Grun. O.—Plankton of Loch Kirbister. 

A. flexella (Kiitz), Bréb. [Cocconeis Thwattesiit, W. Sm.] O.— 
Kirkwall ; Hoy. S.—Near Lerwick ; Bressay. 

A, Biasolettiana, Grun. O.—Well at Finstown. 

A, exilis, Kitz. O—Near Kirkwall; Hoy. S.—Near Lerwick ; 
Neugles Water. 

A. lanceolata (Bréb.), Grun. O.—Finstown. S.—Near Scalloway. 


Family CoccoNEIDAcEe®. 
Genus cocconeIs, Ehrenb. 


O. Placentula, Ehrenb. O.—Stromness. S.—Neugles Water. 
Plankton of Loch Asta. 
QO, Pediculus, Ehrenb. 0.—Kirkwall; Finstown ; Hoy. 


Family NavICULACE. 
Genus NavicuLa, Bory. 


N. nobilis (Khrenb.), Ktitz. O—Near Kirkwall (very abundant 
among Hremosphera viridis and Tetmemorus granulatus) ; Hoy. 
S.—Near Lerwick ; near Scalloway. 

N. major, Kiitz. OW—lKirkwall; Hoy. S—Plankton of Loch 
Asta. Bressay, in ditches, and in the plankton of Loch 
Beosetter. 

N, viridis, Kitz. O.—Near Kirkwall; Hoy. Plankton of Loch 
Kirbister, S.—Near Lerwick ; near Sealloway ; Neugles Water. 
Plankton of Loch Clickhimin, and also of Loch Beosetter, 
Bressay. 

N, lata, Bréb, O.—Wirkwall. 

N. alpina (W. Sm.), Ralfs. O.—Near Kirkwall. S.—Near 
Lerwick ; near Scalloway, Plankton of Loch Beosetter, Bressay. 

In some of the collections this species was very abundant. 

N. divergens (W.Sm.), Ralfs. O.—W. of Kirkwall. 

N. Brebissonit, Kitz. O.—WKirkwall. Plankton of Loch Kirbister. 

N. Tabellaria (Ehvenb.), Kitz. O.—Kirkwall; Finstown ; Hoy. 

N. giblm. (Ehrenb.), Kitz. O—Near Kirkwall; Hoy. S-— 
Scalloway. ' 
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342. N. appendiculata (Ag.), Kiitz. S.—Lerwick. 

343. N. mesolepta, Ehrenb. O.—Kirkwall ; Hoy. S.—Near Lerwick ; 
Scalloway. ‘ 

Var. Termes pare ), V. H. S—Near Scalloway. 

344. N. Legumen, Ehrenb. S use. 

345. N. oblonga, Kiitz. 0. Finstown. 

346. N. peregrina (Ehrenb.), Kiitz. O—Finstown. 

347. N. gracilis, Kiitz. O.—Moor pool near Stromness,. S.—Near 
Lerwick. 

348. N. viridula, Kitz. S.—Lerwick ; Scalloway. 

Forma minor, V. H. S.—N eugles Water. 

349. N. radiosa, Kiitz. O.—Near Kirkwall; Finstown ; Stromness ; 
Hoy. Plankton of Loch Kirbister. S.—Near Scalloway ; 
Bressay. 

350. N. cryptocephala, Kiitz. O.—Near Kirkwall. S.—Scalloway. 

351. N. rhynchocephala, Kiitz. O.—Near Kirkwall. S.—Scalloway ; 
Bressay. 

Var. rostellata, (Kiitz.?), V. H. O.—Hoy. 

352. N. Gastrum (Ehrenb.), Donk. O.—Kirkwall. S.—Lerwick. 

353. N. tumida, W.Sm. O.—Near Finstown. 

354. N. Semen, Ehrenb. O.—Hoy. 

355. N. dicephala, Ehrenb. O.—Hoy. S.—Near Lerwick. 

356. N. elliptica, Kiitz. O.—Near Kirkwall; Finstown ; Stromness ; 
Hoy. Plankton of Loch Kirbister. S.—Scalloway ; Lerwick ; 
Neugles Water. Plankton of Loch Asta (very abundant). 

357. N. pusilla, W.Sm. S.—Plankton of Loch Beosetter, Bressay. 

358. N. cuspidata, Kiitz. OW—Pond near Kirkwall. S.—Bressay. 

359. N. exilis (Kitz), Grun. O.—Hoy. S.—Near Lerwick; Bressay. 

360. N. Amphisbena, Bory. O.—Finstown. 

361. N. limosa, Kiitz. O.—Kirkwall ; Finstown ; Hoy. 

362. N. Iridis, Ehrenb., var. Amphirhynchus (Ehrenb. " De Toni. 0.— 
W. of Kirkwall. 

Var. affinis (Ehrenb.) V. H. 0.—Finstown; Stromness. 
Plankton of Loch Kirbister. 
363. N. contenta, Grun., var. biceps, V. H. O.—Hoy, on wet rocks. 
This species is often found on the leaves and bark of trees in 
damp climates. 
Genus STAURONEIS, Ehrenb. 

364. St. Phenicenteron, Ehrenb. 0.—Finstown. S.—Near Scalloway. 
Plankton of Loch Asta. 

365. St. anceps, Ehrenb. 0O.—Kirkwall. S.—Near Lerwick; near 
Scalloway ; Bressay. 

Genus VANHEURCKIA, Bréb. 

366. V. rhomboides (Ehrenb.), Bréb. a —Near Scalloway ; Lerwick. ' 
Var. Saaonica (Rabenh.), G. S. | West. [Frustulia saxonica, 
Rabenh. ; Navicula crassinervia, Bréb.] U.—Near Kirkwall ; 
Hoy. §.—Near Lerwick; near Scalloway ; Neugles Water. 
Plankton of Lochs Clickhimin and Trebister. 

r Genus AMPHIPLEURA, Kititz. 
367. A: "pellucida, Kiitz. O.—Kirkwall; Finstown. S.— Bressay. 


Plankton of Loch Trebister. 
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Genus GyRosigMaA, Hass. 
G, attenuatum (Kiitz), Rabenh. S.—Plankton of Loch Asta. 
G. acuminata (Kiitz), 0.—Moor pool near Stromness. 
G. Spencerii (Queck), O. K. O,—Near Kirkwall. 
Genus MASTOGLOIA, Thwaites. 
M. Smithii, Thwaites. OW—Finstown. S.—Near Scalloway. 
Family GoMPHONEMACE. 
Genus GOMPHONEMA, Ag. 
G. acuminatum, Ehrenb. O.—Kirkwall; Stromness; near Fins- 
town; Hoy. S.—Near Lerwick ; Bressay. 
G. constrictum, Ehrenb. S.—Bressay. : 
Var. capitatum (Ehrenb,), V. H. S.—Lerwick. 
G. intricatum, Kiitz. OW—Hoy. S.—Near Lerwick ; near Scallo- 
way ; Bressay. is 
Var. Vibrio (Ehrenb.), V. H. 0.—Plankton of Loch Kirbister. 
G. olivacewm (Lyngb.), Kitz. O—Hoy. Plankton of Loch Kir- 
bister. S.—Near Lerwick. 
Family CoccoNEMACE. 
Genus cocconeMa, Ehrenb. 
C. Ehrenbergii (Kiitz), G. S. West. [Cymbella Ehrenbergti, Kiitz.] 
O.—Hoy. S.—Bressay, in ditches. 
C. cuspidatum, (Kiitz), G. S. West, [Cymbella cuspidata, Kiitz.] 
O.—Finstown ; Siromness ; Hoy. S.—Scalloway. 
Var. naviculiformis (Auersw.) S.—Lerwick. 
C, delicatulum (Kutz), nob. [Cymbella delicatula, Kitz], O.— 
Kirkwall ; Hoy, S.—Scalloway ; Bressay. 
OQ, affine (Kitz), nob. [Cymbella affinis, Kiitz.] O—Plankton of 
Loch Kirbister. S.—Scalloway ; Bressay. 
C. gastroides (Kiitz), nob. [Cymbella gastroides, Kiitz.] 0.—Kirk- 
wall ; Hoy. 
CO. lanceolatwm, Ehrenb, O,.—W. of Kirkwall. Plankton of Loch 
Kirbister. 
C. cymbiforme, Ehrenb, O.—Near Finstown ; Stromness, S.— 
Lerwick. 
C. Cistula, Ehrenb, O.—Near Finstown ; Stromness; Hoy. S.— 
Lerwick. 
C. helveticum (Kiitz), nob, [Cymbella helvetica, Kiitz.] O.—Hoy. 
S.—Near Lerwick ; Bressay, 
CO. tumidum, Bréb. O,—Finstown. 
C. ventricosum (Ag.), nob. [Cymbella ventricosa, Ag,] S.—Near 
Lerwick, 
C. obtuswm (Greg. ), nob. [Cymbella obtusa, Greg.] O,—Hoy. 
CO. ceespitosum (Kiitz.), GS. West. [Encyonema ceespitosum, Kiitz.] 
S.—Neugles Water. 
C. gracile (Rabenh.), GS. West. [Encyonema gracile, Rabenh. ] 
O.—W, of Kirkwall; Hoy. 
Genus AMPHORA, Ehrenb. 
A. ovalis, Kutz. O,—Near Kirkwall ; Finstown ; Hoy. Plankton 


of Loch Kirbister. S.—Near Lerwick; Neugles Water. 
Plankton of Lochs Asta and Clickhimin, 
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Genus EPITHEMIA, Bréb, 


. , turgida (Ehrenb.), Kiitz. O.—Near Kirkwall; Finstown. S,— 


Plankton of Loch Asta. 


. EF. Sorex, Kitz. O.—Finstown. 
. E. gibba, Kiitz. O.—Kirkwall; near Finstown. S.—Near Scallo- 


way ; Neugles Water. Plankton of Loch Asta. Bressay, in 
ditches, and also in the plankton of Loch Beosetter. 

Var. ventricosa (Kiitz), V. H. O.—Pond near Kirkwall ; 
Finstown. S.—Bressay. 


. E. Argus (Ehrenb.), Kiitz. O.—Near Kirkwall; Finstown ; Hoy. 


Var. alpestris (W. Sm), Rabenh. 0.—Near Finstown; 
Stromness. 


. E. gibberula (Ehrenb.), Kiitz. O.—Finstown. S.—Lerwick ; near 


Scalloway. 


. E. Zebra (Ehrenb.), Kiitz. 0.—Kirkwall; Hoy. S—Near 


Lerwick ; near Scalloway. 


Family NI?zscHIACEZ. 
Genus NITZSCHIA, Hass. 


N. constricta (Kiitz), Pritch. 0O.—W. of Kirkwall. 

N. Sigmoidea (Ehbrenb.), W. Sm. 0O.—Pond near Kirkwall ; 
Finstown ; Hoy. S.—Near Scalloway ; Bressay. 

N. vermicularis (Kitz), Grun, S.—Scalloway. 

N, linearis (Ag.), W. Sm. S.—Near Lerwick. Plankton of Loch 
Brindister. 

N. subtilis, Grun. S.—Bressay. 

N. Palea (Kiitz.), W. Sm. 0.—Kirkwall; Stromness. Plankton 
of Loch Kirbister. S.—Lerwick; Scalloway. Plankton of 
Lochs Asta and Trebister. 


Genus HANTZSCHIA, Grun. 
H. Amphiozys (Ehrenb.), Grun. S.—Scalloway. 


Family SURIRELLACE. 
Genus CYMATOPLEURA, W, Sm. 
C. Solea (Bréb.), W. Sm. O,—Stromness ; Hoy. CB. 
C. elliptica (Bréb.), W. Sm. 0.—Plankton of Loch Kirbister. 
S.—Neugles Water. Plankton of Loch Asta. 


Genus SURIRELLA, Turpin. 


S. biseriata, Bréb. O.—Kirkwall; Hoy. S.—Near Lerwick ; 
near Scalloway ; Neugles Water ; eat ; 

S. linearis, W. Sm. O.—W. of Kirkwall; Hoy. Plankton of 
Loch Kirbister. S.—Neugles Water. Bressay, in ditches, and 
also in the plankton of Loch Beosetter. ne 

S. robusta, Ehrenb. S.—Plankton of Loch Clickhimin. 

Var. splendida (Ehrenb.), V. H. S.—Plankton of Neugles 
Water, Lochs Asta and Brindister, and also of Loch Beosetter, 
Bressay. 

S. ovalis, Bréb., var. ovata (Kiitz.), V. H. S.—Near Lerwick. 

Var. minuta (Bréb.), V. H. 0.—Hoy. 
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. S. penrcillata (Kiitz.), Gom. Crass. fil. 26-36 
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Var. angusta (Kiitz.), V. H. 0.—W. of Kirkwall; Hoy. 
S.—Lerwick ; near Scalloway. : ) 
Var. pinnata (W. Sm.), V. H. S.—Near Lerwick. 
S. spiralis, Kiitz. O.—Near Kirkwall. 
Genus CAMPYLODISCUS, Ehrenb. 
(, Hibernicus, Ehrenb. S.—Plankton of Loch Asta. 


Clas MYXOPHYCEZ. 
Sub-class GLAUCOCYSTIDEA. 
Family GLAUCOCYSTACES. 
Genus GLAUCcocyYsTIS, Itzigsohn. 
@. Nostochinearwm, Itzigsohn, S.—Near Scalloway. 


Sub-elass ARCHIPLASTIDE. 
Order HORMOGONE#, 
Family STIGONEMACES. 
Genus HAPALOSIPHON, Nag. 
H, intricatus, West. S.—Neugles Water. 


Genus STIGONEMA, Ag. 


St. ocellatum (Dillw.), Thur. 0.—Kirkwall. S.—Near Scalloway. 
St. turfaceum (Eng. Bot.), Cooke. S.—Near Scalloway. 
St. minutum, Hass. S.—Loch Beosetter, Bressay. 


Family ScyroneMACcEa. 
Genus TOLYPOTHRIX, Kiitz. 
T. lanata (Desy.), Wartm. S.—Near Scalloway. 
T. tenuts, Kitz. O.—Kirkwall. S.—Lerwick. 
Fannly Nostocace®. 
Genus Nostoc, Vauch. 


N. microscopicum, Carm. O—Near Kirkwall. 


S.—Near Scallo- 
way ; Neugles Water. 


Genus ANABENA, Bory. 


A, oscillarioides, Bory. 0.—In pond near Kirkwall, among 
Rhizocloniwm hieroglyphicum. 


A. cireinalis, Rabenh. S.—Plankton of Neugles Water, Lochs Asta, 
Brindister and Clickhimin. 
Family OscILLATORIACEA. 
Genus SCHIZOTHRIX, Kitz. 


43 erass, trich. 4°3- 
4°7u, S.—Near Scalloway. *: 
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Genus PHORMIDIUM, Kiitz). 


423. Ph. autwmnale (Ag.),Gom, 0.—Kirkwall. S.—Scalloway, 
424, Ph. wncinatum (Ag.), Gom, O.—Near Stromness, 
425, Ph, laminoswm (Ag.), Gom, S.—In ditches, Bressay. 


426. Ph, tenue (Menegh.), Gom. 0.—W. of Kirkwall. ‘S.—Lerwick. 


Genus OSCILLATORIA, Vauch. 


427. O. limosa, Ag. S.—Bressay. 


428 


. 0. tenwis, Ag. O.—Finstown ; Hoy. S.—Plankton of Lochs Asta 
and Sandy, and also of Loch Beosetter, Bressay. Neugles Water. 


429. O. formosa, Bory. U.—Hoy, in stream. 
430. O. ornata, Kitz. Crass, trich.10u. S.—Near Scalloway. 
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Family RIvuLARIACE2. 
Genus CALOTHRIX, Ag. 


. ©. parietina, Thur. The specimens were somewhat narrower than 
usual, Crass. fil. 9°5-12u; crass. trich. 6%5-8y. O.—Near 
Kirkwall. S.—Near Scalloway. 


Order COCCOGONE. 
Family CHROcOCCACE. 
Genus MERISMOPEDIA, Meyen. 


. M. eruginea, Bréb, S.—Plankton of Loch Asta, Brindister, Click- 
himin and Trebister. 

. M. elegans, A. Br. S.—Plankton of Loch Brindister, and also of 
Loch Beosetter, Bressay. 

. M. glauca (Ehrenb.), Nag. O.—W. of Kirkwall ; Finstown ; Hoy. 
S.—Near Scalloway ; Neugles Water. Bressay, in ditches, and 
also in the plankton of Loch Beosetter. 


Genus C@LOSPHARIUM, Nag, 


435. C. Kiitzingianum, Nig. S.—Near Lerwick ; Bressay. Plankton of 


436 


Lochs Asta, Brindister and Neugles Water. 
. O. Négelianum, Unger. S.—Plankton of Loch Brindister, 


Genus MICROCYSTIS, Kiitz, 


437. M. elabens (Bréb.), Kiitz. S.—Plankton of Loch Beosetter, Bressay. 


438. 


439 


M. prasina (Wittr.), Lemm. S,—Plankton of Neugles Water, and 


of Loch Beosetter, Bressay. ae 
_ M. Flos-aqux (Wittr.), Kirchn. S.—Plankton of Lochs Brindister 


and Clickhimin. 


440. M. stagnalis, Lemm, S,—Plankton of Neugles Water and Loch 


441. 


442, 


Asta. 
Genus aimooapsa, Kiitz. 
Gl. Ralfsiana (Hass.) Kiitz. S.—At the margins of Loch Beosetter, 
_ Bressay. 
| Genus aAPHANocAPSA, Nag. 
A: Grevillei (Hass.), Rabenh. 0.—W. of Kirkwall. 


40 TRANSACTIONS AND PROCEEDINGS OF THE [Szss. Lxrx. 
Genus cHRococous, Nag. 

443, Ch. turgidus (Kiitz.), Nag. O.—Near Kirkwall ; Hoy. S.—Near 
Lerwick; Scalloway ; Bressay. Plankton of Lochs Asta and 
Brindister. 

444, Ch. coherens (Bréb.), Nag. S.—Plankton of Loch Beosetter, 
Bressay. 3 7 

445, Oh. limneticus, Lemm. S.—Plankton of Neugles Water. ; 

446, Ch. pallidus, Nig. O.—Near Kirkwall. S.—Near Lerwick. 


447, 


Plankton of Loch Beosetter, Bressay. 


Ch. minor (Kiitz.), Nag. S.—Lerwick ; Neugles Water. Plankton 


of Loch Sandy. 


EXPLANATION OF PLATES. 
front view of cell (a fronte visa). 


vertical view of cell (a vertice visa). 
side view of cell (a latere visa). 


Puate I. 


. Closteriopsis longissima, Lemm., var. tropicum, nob. x 520. 
. Zygnema stellinum (Vauch.), Kiitz., var. cylindrospermum, var. 


n. x 520. 


. Crucigenia trregularis, Wille. x 500. 
’ %. . . ~ We “y* « 
. Scenedesmus acutiformis, Schroder, var. Brasiliensis, nob. 


x 520. 


. Closterium ewile, sp.n, x 400. 
. Luastrum montanum, sp.n. x 520. 


pectinatum, Bréb., var. tnevolutwm, var. n. x 430. 


” 
. Xanthidium antilopeum (Bréb.), Kitz, var. depauperatum, 


yarn. 520: 


. Genicularia Spirotenia, De Bary. x 520. 
. Cosmarium goniodes, W. and G. S. West, var. vartolatum, 


var. n. xX 400. 

3 leve, Rabenh., var. cymatiwm, var.n. x 500. 

“— isthmochondrum, Nordst., var. pergranulatwm, 
var.n. xX 400, 

. subcontractum, sp.n. x 400. 

. Pseudobroomer, Walle, var. converum, var. n. 
x 400. 


. Pentium margaritaceum (Ehrenb.), Bréb., var. irregularius, 


var. n. 620. 


Prats II, 


. Cosmariwum subarctowm (Lagerh.), Racib., forma punctata. 


x 620. 


. Stawrastrum boreale, sp.n. x 520. 


ss Manfeldtri, Delp. x 520. 


* affine, sp.n. x 520, 

. polymorphum, Bréb., var. simplex, var. n. 
x 400, 

5 cyrtocerum, Bréb., var. compactwm, var. n, 
x 520. 


¥ retuswm, Turn., var. boreale, var.n. x 400. 


- 


Vol. XX. PLL 
Huth, lith eb imp, 
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Fig. 31. es tetracerum, Ralfs, var. evolutum, var.n. x 520, 
© 32. * brevispinwm, Bréb., forma. x 520. 
cs 33. a paradoxum, Meyen, form from Loch Trebister. 
x 520. 
3 34, 35. ee forms from Loch Sandy. 


? 
+s 36. Arthrodesmus triangularis, Lagerh., var. subtriangularis 
(Borge), nob. x 520. 
. 37. Tetmemorus granulatus (Bréb.), Ralfs. Abnormal zygospore. 
x 400. 


Dr. R. Stewart MacDouGcaLL communicated some notes 
by J. Greg. Nicolson, on rare Caithness Plants, with exhibi- 
tion of specimens, including Carex salina, var. kattegatensis, 
Primula scotica, Oxytropis uralensis, and Hierochloe borealis. 
An interesting discussion followed. 


Some Rare CAITHNESS PLANTS. WITH NOTES. 
By J. Grec. NICOLSON, 


Geographically Caithness is the most northern county of 
the mainland. It is triangular in shape, Duncansby Head 
forming the apex, and is separated geologically from its 
neighbour Sutherlandshire by a line of broken-down schists 
that run from end to end of the base, and formed at one 
time the western “march” of Lake Orcadie. Caithness 
was part of the bed of that old-world lake. The county is 
accordingly comparatively flat towards the north, and is of 
the Old Red formation, the huge faults between the flags 
and sandstones being filled with boulder clay. 

Botanically Caithness is of particular interest, as Alpine 
forms occur on the seashore and the lowlands, and are so 
modified by the high latitude and by their low-lying habitats 
as to give the botanist exceptional difficulty in determining 
the various species. Some of the specimens submitted show 
this peculiarity well. It may be noted that the title of this 
contribution is somewhat ambiguous, as plants may be scarce 
in Caithness and common farther south, or plentiful in the 
county and rare elsewhere. Both sides are touched upon 


slightly. 


Carex salina (Wahlenb.), var. kattegatensis (Fr.).—Two 
extensive beds of Carex in the lower part of Wick river 
were supposed to be Carex riparia from their general 
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appearance—although: it was noticed that they looked rather 
small and pale. 

A specimen sent by me tb pam n in the 80’s was not 
recognised by Professor Dickson, who examined my collection. 
In 1884 a single specimen was sent-to A. Bennet, among 
others. He observed that it was a strange plant, and on 
consulting other botanists found it to be Carex salina, var. 
kattegatensis, common in Sweden, but not hitherto reported 
as found in this country. From further specimens forwarded 
(1885), the naming has been confirmed. The plant was so 
common that it used to be mown to make “ bog hay” for 
farm purposes; but probably the recent river improvements 
—the banking and deepening of the sandbank on which the 
Carex grew—must have worked havoc among its ranks. 

Primula scotica (Hook.).—Very abundant on Keiss Links, 
Caithness, and on other bare coast pasture-lands. The plant 
flowers two or three times a year, and the supposed variety 
acaulis is only the latest growth when the plant is consider- 
ably exhausted, From Keiss, Wick, and other localities, I 
have many specimens which have a tall scape of the previous 
flowering still standing, and acauline flowers beneath on a 
branch of the same root stock. The flowers on the scape were 
of course withered, but the scape itself was fresh when gathered. 
The local name for P. scotiea is “ Dusty Miller.” The sessile 
flowers and intermediate stages may be plainly seen in 
the. specimens submitted. . Garden-transplanted specimens 
grow of larger size for a few months, exhibit the same 
characteristics of flowering, etc., but die off on the approach 
of winter, 

Hierochloe borealis (Roem, and Schult.).—‘‘ Holy grass ”— 
so called from its use in Turkish cemeteries—was discovered 
by Robert: Dick on the banks of Thurso river. It has also 
been reported from the Clova Hills in Forfarshire. In Dick’s 
herbarium in Thurso museum specimens are so marked, In 
the “ Trans. Edin. Bot. Soc.,” 1854, will be found an aceount 
of the localities where Dick got the Hierochloe. Some of the 
specimens of the plant submitted were gathered quite 
recently in the vicinity of Dick’s discovery, but the grass 
is extremely rare. 

Mimulus luteus (Linn.). Exfinly one variety is noted in the 
London Catalogue, 9th edition, but there seem to be two in 
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Caithness. The Wick sort is slender, and sparingly branched 
with yellow flowers, but the Newton (14 miles distant) 
specimens have large leaves, spotted flowers, and are much 
more branchy. 

Saxifraga tridactylites (Linn.)—Found abundant at ‘the 
mouth of the Burn of Dunnet, near Dunnet Head. It grows 
on braes, close to the sea-sand. For an interesting dispute 
about this plant, see Smiles’ “ Life of Dick.” 

Thalictrum majus (Cranz).—Specimens of the supposed 7. 
majus having been sent to Bennet, the latter says in “The 
Journal of Botany,” 1882 :—*“Some slight doubt may attach 
to this plant—the fruit being too near ‘minus, but the 
exposed and northern situation may have stunted the develop- 
ment of the fruit late in autumn.” In 1885 Messrs Hanbury 
and Fox took a botanical tour through Caithness, and had those 
plants pointed out to them at Reay. They thought the 7’ 
majus to be only luxuriant specimens of 7. maritimum; the 
difference being due to shelter and soil—the stunted form 
growing on the top of a hillock and the larger in the 
sheltered hollow at its side. 

Ranunculus aquatilis (var.)—Of the various species or 
varieties that have at one time or other been included under 
Rf. aquatilis, there is a variety growing in a pond at Shore- 
lands (a mile or so from Wick) which the late H. C. Watson 
called &. trichophyllus (Chaix), and another in the ditches 
between Wick and Staxigoe—which corresponds to the de- 
seription of R. Baudotii (Godronii), var. confusus, in Hooker’s 
“Flora.” The Staxigoe specimens vary much, and on com- 
paring them with the descriptions and figures in “Sowerby’s 
English Botany,” one seems to have a choice between 
calling them intermediate forms of &. Drouetii (Schulz), 
R. Baudotii vulgaris, and R. Baudotu confusus, or supposing 
that the differences between those is imaginary. Specimens 
from Sibster (14 miles from Wick), which appear identical 
with the Staxigoe ones, have been named &. heterophyllus 
(Fries) by A. Bennet. 

Ranunculus arvensis (Linn.).—The only specimen ever 
found in Caithness. It was probably introduced with 
garden seeds, as it grew in a bed of carrots. 

Sisymbrium Sophia (Linn.).—Once found by Dick on a 
ballast-heap near Thurso. 
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Erodium cicutarium.—A specimen was found by me near 
Wick manse in September 1881. 

The above three specimens are illustrative of the absence 
of plants in Caithness that are fairly common farther south. 

Arctostaphylos alpina (Spreng.) found by self (5th June 
1884) on Morven, the highest mountain in the county 
(2300 ft.) 

Dick got some specimens on Ben Dorrery. The plant is 
not at all common. Arctostaphylos Uva-wrsi is, on the 
contrary, fairly plentiful. 

Loiselewria procumbens.—This is the first specimen found 
in Caithness. It grew on the top of Morven, on the east side, 
near a “well” or naturalspring. The plant, growing in small 
patches, was found by me on Sth June 1884. 

Oxyria digyna (Hill), rare. 

Draba incana is “four miles from Thurso,” so marked by 
Dick. As a matter of fact, Dick’s herbarium is more 
ornamental than useful as a contribution to the botany of 
the county. He seems to have taken a positive pleasure 
in concealing localities, as in the case of Osmunda, ete. 

This plant is to be met with on the brae above the road 
at Latheronwheel (17 miles 8S. of Wick), and also on the top 
of the Hill of Yarehouse (6 miles 8. of Wick). 

Oxytropis wralensis (DC.) till recently was only to be 
found on the sea-cliffs at Downreay, in the N.W. of the 
county, and even there it is by no means plentiful. 

Hieracium prenanthoides (Vill.).—Named by A. Bennet. 
Found at Gillock, near Wick. 

Hieracium erocatum (Fr.), also jide Bennet. Found near 
Thurso. 

Potamogeton filiformis (Nolte).—Loch of Yarehouse. 

Potamogeton preelongus (Wulf.)—Loch of Yarehouse. 

Carex aquatilis, var. elatior (Bab.) vel Watsoni—Abundant 
on Wick river, and fairly common on Thurso river. 

Carex flava, var, deri (sub. sp.) (Retz.).—Found at Shinval 
by me, and so named by Professor Dickson. Dr. Davidson 
says that this plant is common at the loch of Winless (an 
inland loch five miles or so from Wick), 

Carex flava, minor (Townsend).—Found at Gillock, among 
grass at the foot of the braes just above Gillock House. 
Also called Carex flava, var. cedocarpa (Anders.) in Mr, 
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Crawford’s “Chart of the British Carices,” but as yet I have 
not been able to find its equivalent in the Lond. Cat., 
9th edition. 

Varex incurva (Lightf.)—One of Dick’s discoveries. It 
is pretty common at the Water of Wester (N. of Wick), 
between the bridge and the sea, in what is often practically 
salt water. It also grows on Reay Links and at Shinval (a 
place in the S, W. of Caithness, and several miles inland). 

Deyevxia strigosa (Kunth.)—A Scandinavian species, its 
native habitat being wet, boggy marshes in Lapland, Finland, 
ete. It was found by Dick at Loch Durran, and was taken 
by him to be Calamagrostis lapponica, but Professor Balfour 
named it C. stricta, The draining of the loch was supposed 
to have rendered the plant extinct, but it has been found 
since. 


ADDENDUM. 


Hymenea Courbaril—W. Indian locust. The seeds are 
imbedded in a mealy pulp, which is used as food. Nat. 
order Leguminose, 

This specimen was found at low tide among the seaweed 
and shells between Huna and John o’ Groats. It appears 
to have been carried from the West Indies by the Gulf 
Stream. It is not the only West Indian or Gulf of Mexico 
product that has reached Caithness in that way. 


Gero. LorIMER, Esq., exhibited a photograph of abnormal 
flower of Digitalis alba, Several members cited instances of 
similar abnormalities in this and other genera, 


Dr. R. Stewart MacDovucGaLu showed fruits of Zrapa 
bicornis found in tanks in N, India. 


Mr, Nicotson, Mr. Lorimer, and Dr. MAcDouGcaLi 
received the thanks of the Meeting, 
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MEETING OF THE SOCIETY, 
Thursday, December 8, 1904. 
Professor I. Bayney Batrour, F.R.S., President, in the Chair. 
A. C. M. Bett, Esq., W.S., East Morningside House, was 
proposed as a Resident Fellow of the Society by ALEx. 


Cowan, Esq., and seconded by Professor BAYLEY BALFoUR 
F.R.S. 


5] 


Mr. Wm. B. Boyp read an obituary notice of the late 
Dr. A. P. Arrken. The paper dealt chiefly with the career 
of Dr. Aitken, his connection with the Botanical Society, 
and his various publications in separate departments of 
Science. 


An OsiTuARY NOTICE OF THE LATE Dr. ANDREW PEEBLES 
AITKEN, D.Sc. By Wititam B. Boyp. 


Dr. Andrew Peebles Aitken, Professor of Chemistry in the 
Royal (Dick) Veterinary College. and Lecturer on Agricultural 
Chemistry in the University of Edinburgh, died at his 
residence, 38 Garscube Terrace, Murrayfield, on Sunday, 
17th April 1904. He was a native of Edinburgh, and was 
educated at its university, where he graduated as Master 
of Arts in 1867, as Bachelor of Science in the department of 
Physical Science in 1871, and as Doctor of Science in the 
department of Chemistry in 1873. 

After leaving the university he studied at Heidelberg, ge 
on his return to this country was appointed assistant to 
Professor Crum Brown and Demonstrator of Practical 
Chemistry in Edinburgh University. In 1875 Dr. Aitken 
was appointed Professor of Chemistry in the Royal (Dick) 
Veterinary College—a post which he continued to occupy 
up to. his death. 

He was elected a Fellow of the Botanical Society of 
Edinburgh on the 12th January 1871, and Foreign Secretary 
on 11th December 1884. On the 13th November he read a 
paper on ‘‘ Astragalus mollissimus,” and, on the 10th’ 
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December 1891, on ‘‘ The Roots of Grasses in Relation to 
their Upper Growths” (with two plates). On the 14th 
November 1895 he was elected President of the Botanical 
Society; and on retiring, on 12th November 1896, gave a 
Presidential Address, on “ The Nitrogenous Food of Plants.” 
At the close of his year of office he was re-elected president 
for another year; and at its close, on the 11th November 
1897, his Presidential Address was on “Symbiosis: The 
power possessed by certain leguminous plants ot assimilating 
the free nitrogen of the air, and of converting it into their 
own albuminoid tissue.” On the 14th January 1897 he 
exhibited an apple, showing carpellary proliferation; and on 
the 10th March 1898, he read a paper on ‘‘ The Relation 
between the Colour of Daffodils and Composition of the Soils 
in which they are grown.” These seem to include all his 
contributions to our “ Transactions”; but the great amount of 
work which he had to perform in other relations, particularly 
in connection with the Highland and Agricultural Society, 
prevented him from giving that attention to purely botanical 
investigation, which in his hands would certainly have been 
fertile in result, 

Dr. Aitken was an original member of the Scottish 
Alpine Botanical Club, and held the appointment of minstrel 
during all the years of his membership. He was a man 
of most genial and happy temperament, and his presence 
was always much appreciated by the members. During the 
latter years of his life, when, owing to delicate health, he was 
unable to be present, he was much missed. He was a 
delightful singer, with a sweet and sympathetic voice, and 
was the author of many botanical songs, which were much 
enjoyed by the club. He was a good all-round botanist ; and 
the excursions on the Scottish mountains, which usually 
lasted for about a week, were much enjoyed by him. He 
was present on that memorable oceasion in Glen Spean, when 
the club discovered, for the second time in Britain, that rare 
plant Saxifraga ceespitosa, which had, about fifty years before, 
been discovered cn Ben Aan, but the exact locality of which 
had been quite lost sight of, till it was refound by two or 
three of the members of this club growing in great beauty 
and luxuriance. He was also at a meeting at Braemar, when 
the club discovered that very rare plant Sagina Boydii, 
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which turned out to be new to science, and which, 
unfortunately, has never been refound since. One excursion 
to the Swiss Alps I well remember, when we stayed for 
several days at Zermatt, revelling in the rare vegetation to 
be found there; and, after crossing the St. Theodule Pass, we 
found our way to Aosta, thence to Cormayeur, from which 
point we enjoyed a delightful walk round Mont Blane to 
Chamonix. He was a capital linguist, and never at a loss 
either in French or German. 

Dr. Aitken was also a member of the Botanical Society 
Club, where many of his botanical songs (which were 
originally composed for this club) were sung and much 
enjoyed after dinner. A few of the favourites were ‘‘ The 
Kail Yaird,” ‘“‘ The wee Flourie that hasna got a Name,” and 
the “‘ Bonnie wee Moscatelle.” At these dinner meetings his 
merry, happy, and genial manner was much appreciated. 

He was also a Fellow of the Royal Society of Edinburgh, 
the Institute of Chemistry, the Society of Chemical Industry, 
the American Chemical Society, the Royal Scottish 
Arboricultural Society, and the Scottish Meteorological 
Society. Dr. Aitken was appointed, in 1894, Lecturer on 
Agricultural Chemistry in the University of Edinburgh, and 
previous to that he held the appointment of Examiner in 
Chemistry in the same university. 

I here add a few notes by Mr. J. Wyclif Black, assistant 
to Dr. Aitken in his chemical laboratory. The analytical 
work carried on by Dr. Aitken was, in its main branches, 
of an agricultural nature. He was analyst for several 
counties and burghs in Scotland, and the work which these 
places contributed was entirely confined to samples taken 
under the Food and Drugs Act. He also carried on a great 
amount of analytical work in connection with water-supplies, 
and was constantly employed as an expert witness in litigations 
under the Rivers’ Pollution Prevention Act. Among the 
many cases with which he was connected I may mention 
the following: Spey Pollution case, Nith Pollution case, 
Almond Pollution case, and Braid Burn Pollution case. He 
also had a general consulting practice, which brought many 
diverse cases before his notice. 

With regard to Dr. Aitken’s publications, the great pro- 
portion were connected with agriculture. The greater 
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number of them are to be found in the “Transactions” of 
the Highland and Agricultural Society. In the year 1879, 
Dr. Aitken delivered, in the chambers of that Society, a series 
of lectures on chemistry as applied to agriculture, extracts 
from which appeared in the “ North British Agriculturist” of 
that year. For the last three years Dr. Aitken delivered 
another course of lectures on “Feeding and Fodder,’ under 
the auspices of Edinburgh and East of Scotland Agricultural 
College. He also conducted a course of chemistry for the 
gardeners at the Royal Botanic Gardens. At the time of 
his death he was conducting an experiment on the improve- 
ment of pasture, and also an investigation into the composition 
of frosted and unfrosted oats. 

Dr. Aitken was an exceedingly able lecturer. His never- 
tailing energy, quickness of perception, clearness of speech, 
and happiness of expression, were invaluable in imparting 
his knowledge to others, which he did with an ease and 
attractiveness rarely equalled; and the order he preserved in 
the class-room was remarkable, and was attained without 
any apparent effort. He was also one of the most accessible 
of men, always ready to give help and advice to any one 
requiring it. 

The great work of Dr. Aitken’s life was, however, much 
more closely connected with the Highland and Agricultural 
Society of Scotland, where he held the appointment of chemist 
to the Society for a period of about twenty-seven years. 
I am indebted to Dr. Robert Shirra Gibb, one of the directors 
of the Society, and also a member of the Science Committee, 
for the following notes on Dr. Aitken’s connection with this 
Society and with agriculture generally. Dr. Andrew P. 
Aitken was appointed consulting chemist to the Society in 
1877. His work, previous to that date, had been of such a 
kind as to indicate that he was the most suitable, in fact, 
the only suitable, candidate for the post then vacant. He 
had studied chemistry, from the agricultural point of view, 
both in Germany and in our own country; and had, at that 
early period, gained, in large degree, the confidence and 
regard of many of the more prominent farmers of that day, 
by whom he was being consulted on various matters of a 


chemical and botanical nature in connection with their 
farm operations. 
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When he entered on the work, under the science depart- 
ment of the Highland and Agricultural Society, he was 
already known to most of the members of that department ; 
and his genial kindly manner, his ready humour and witty 
asides, soon made him the fast friend of all; while his 
enthusiasm, power of work, and splendid capacity for 
organisation, carried the department forward till it was 
the leading Agricultural Experimenting Institution in this 
country. Many of the deductions from the experiments 
then conducted, as reported on by Dr. Aitken in the 
“Transactions” of the Highland and Agricultural Society, 
are monuments of his power of mastering detail, and his 
facility for racy, clear, and succinct expression. As chemist 
to the Society, he had the control of experimenting work 
undertaken by the Society, which took two forms—first, 
on stations farmed for the time by the Society; second, on 
plots on various farms all over the country, whenever farmers 
were willing to take the trouble to conduct experiments. 

The first consisted of (#) a field at Harelaw, near Long- 
niddry, in East Lothian ; and (b) a field at Pumpherston, 
West Lothian. The former was soon given up, as the soil 
was found to be in too high a state of cultivation to give 
the minute results required. The Pumpherston station was 
kept on for seven years; and the reports of the cropping and 
manuring on that station are most interesting and instructive, 
and are being corroborated every year by experiments in 
other parts, though they were then only partially understood, 
and were, from a scientific point of view, considerably in 
advance of the time. We have, however, travelled a good 
way since then. Many of Dr. Aitken’s conclusions at that 
time are being now paraded by other workers as the results 
of original investigation. 

The second part of Dr. Aitken’s experimental work 
consisted in organising and reporting on the various 
experiments of a local character conducted all over the 
country from Caithness to Wigtownshire. These, up to the 
time of the doctor’s lamented death, numbered twenty-five 
(specially scheduled and detailed), besides numerous lesser 
experiments, and each was conducted by probably an average 
of twenty to thirty farmers, many of them being carried on 
for a series of years, entailing visits, weighings, reports, etc. 
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The amount of work done in this connection alone was in 
every sense great; great in its inception, great in its execu- 
tion, and great in its results, which it is not yet possible to 
estimate. The more purely chemical portion of Dr. Aitken’s 
work for the Highland and Agricultural Society, and through 
it for the farmers of Scotland, presented one of its most 
useful features in the organisation of the work of local 
analytical associations. These were brought into touch with 
the Science Department of the Society by the giving of 
grants, in aid of analytical work done by them, on condition 
that it was reported to the Society’s chemist, to be tabulated 
and reported on by him, 

Faulty manures and feeding-stuffs were specially inquired 
into; and when no adequate reason was assigned for a 
deficiency, the defaulter’s name and the circumstances of 
the case were published in the “ Transactions.” The result of 
this work was practically to banish fraud for a time out of 
the manure market; and was the cause, to a large extent, of 
inducing the Government to pass the Fertilizers and Feeding- 
Stuffs Act. For the improvement of this Act, a Depart- 
mental Committee of the Board of Agriculture has been 
sitting, of which Dr. Aitken was a member. This committee 
has not yet reported; and the death of Dr. Aitken will be a 
serious loss to them, when they come to consider their report. 

The publication of the names of parties selling deficient 
manures or feeding-stuffs was recognised by those in the 
trade who wished honest dealing as an excellent measure of 
protection for them, and farmers recognised in Dr. Aitken 
the man who saved them from being defrauded in many 
ways. The contidence reposed in Dr. Aitken by the manure 
and teeding-stulf merchants was of a very cordial and 
enduring nature, and he was welcomed as an honest final 
arbitrator in many disputes; and to the end he had the 
assistance of the trade in annually drawing up a schedule of 
commercial values, called the ‘‘ Unit Schedule,” which has 
been a great help to many a farmer in his purchases, 

In 1878 an International Agricultural Congress was held 
in Paris. To this a report was sent from the Highland and 
Agricultural Society on the “ State of Agriculture in Scotland ” 
at the time, In this report Dr. Aitken contributed an article 
on the “ Application of Science to Agriculture.” The “Trans- 
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actions” of the Highland and Agricultural Society, from 1877 
to the last volume, 1904, give evidence of the immense amount 
of work, and that of the most valuable kind, which Dr. Aitken 
was able to perform. No one required to point out work 
for him; he was continually on the lookout for some new 
field of operation and inquiry; and few inquiries of a 
scientific nature were conducted during the whole of that 
time without his being asked to aid in carrying them out. 
He wrote papers on various subjects, many of them new to 
the agricultural world, such as, “Ground Felspar Rock as a 
source of Potash,” “Fish Dried as a Fodder for Cattle,” ete. 

One specially valuable inquiry was into the nature and feed- 
ing quality of various grasses; the nature of their growth— 
deep-rooting, or otherwise. This extended over some years, 
and was carried out in the most painstaking, thorough, and 
enlightened manner. For the last two years Dr. Aitken has 
written a summary of the results obtained from experiments 
carried out under the auspices of the agricultural colleges, 
and kindred institutions, throughout the country, and thus 
all the lessons of value from the experiments have been 
noted and put into such form as to be most easily referred to 
when wanted—a specially useful piece of work. 

The loss the agricultural community of Scotland have 
sustained by the death of Dr. Aitken is not easily estimated, 
and will be felt for many a day yet to come. He rests from 
his labours, but his works do follow him. He is dead, but 
they live. 


Mr. ALEXANDER CowAN read his report on the Scottish 
Alpine Club Botanical Excursion in 1904. 


ScortisH ALPINE Botanica, CiuB Meegrina, 1904, 


Messrs. W. B. Boyd, President; Rev. Dr. Paul, Vice 
President ; G. H. Potts; A. H. Evans ; Alex. Cowan, Honorary 
Secretary ; also Ll, J. Cocks and A. C. M. Bell, visitors. 

The club met on Monday, July 11th, and travelled from 
the Waverley Station by the forenoon train to Beauly, and 
thence drove to the Glenaffaric Hotel, Cannich, which had 
been decided upon as the place of meeting; Mr. Boyd, 
President of the Club, having arranged with Mrs. Chisholm, 
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proprietor of the forests of Affaric and Benula, and through 
Messrs. Innes & Mackay, Inverness, with the shooting 
tenants, Sir Peter Walker and Captain Quintin Dick, for 
permission for the club to visit Mam Soul and the adjacent 
hills, for botanical purposes, not later than the second week 
of July. This stipulation necessitated the meeting being 
held at least a fortnight earlier than usual, which was probably 
an unsuitable date for most of the members; but the 
committee thought it well to take advantage of this 
opportunity of visiting a locality new to the club, 

The road, after leaving the station at Beauly, followed the 
course of the river Beauly as far as Struy, after which it 
led up Strath Glass. The weather was very fine, and the 
drive was much enjoyed. Some of the gorges through which 
the river Beauly flows were much admired. Soon after 
leaving Beauly Station a large number of plants of Goodyera 
repens were seen growing in a fir wood; but, during the drive 
of seventeen miles to Cannich, no other plants of special 
interest were observed; but large quantities of ferns, and 
especially of the lemon-scented fern, Lastrea montana, were 
seen by the side of the road, in great luxuriance ; so that if the 
district was not to prove exceptionally rich in the rarer Alpines, 
there was evidence of abundant scope for the energies of 
those of the party interested in the varietal forms of British 
ferns. On arrival at the hotel, comfortable quarters were 
found by the members of the party. 

As it had been arranged to visit Mam Soul on the following 
day, and as this entailed a drive of about twelve miles up 
Glenaffaric, a very early start was decided on, the members 
leaving the hotel in a brake soon after 6.30. The weather 
was again very fine, and the drive up Glenaffarie much 
enjoyed. On arriving at Affaric Shooting Lodge, the party 
was met by Mr, Alexander Maclaren, head stalker, who 
had arranged to send two of his stalkers to act as guides, 
who were found of great assistance by the members. A path 
skirted the base of the mountain for about three miles before 
the ascent proper was begun. The ascent was greatly 
facilitated by a path used by stalkers, and up which the 
president rode on a pony to near the top of the mountain, 
During the day two golden eagles were seen, and a large 
number of deer. The following Alpine plants were found :— 
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Azalea procumbens, Athyriwm alpestre, Allosorus crispus (at 
3500 feet), Cerastium trigynum, Carex pulla, Carea vaginata, 
Carex rigida, Cornus suecica, Caltha palustris, Drosera anglica 
and rotundifolia, Epilobium alpinum, Epilobium alsinefolium, 
Gnaphalium supinum, Luzula arcuata, Listéra cordata, 
Oxyria reniformis, Ranunculus acris, Silene acaulis, Salix 
herbacea, Statice armeria, Solidago Virga-aurea; and two forms 
of Carex, one at least of which was new to the members, were 
found, in addition to the commoner Alpine plants. The day 
was clear; and a very fine view, indeed, of the hills on all sides, 
including Ben Nevis, was enjoyed by the party. The long 
descent to the shooting lodge, where the conveyance had 
been left, was found much more tiring than the ascent, and 
it was past nine o'clock in the evening before the party 
reached the hotel, having had a more than usually hard day’s 
outing. It was therefore decided that the following day, 
Wednesday, the 13th July, should be spent quietly in the 
neighbourhood of Cannich, where Pyrola minor, Drosera 
anglica, Carex curta, Lobelia Dortmanna, Nymphea alba (at 
over 1000 feet), Sibbuldia procwmbens were found, in addition 
to which more than one plant of Lustrea montana, var. 
truncata, was found; also a plant of a very curious form 
of this fern, which has not yet received a distinguishing 
name. 

On Thursday, July 14th, an early start was made by 
brake to Benula, fifteen miles distant, up Glen Cannich, in 
order to climb Scuir-na-Lapich ; and as part of the ascent 
led through the forest of Cozac, tenanted by Mr. J. Bradley 
Firth, leave was very kindly granted by this gentleman to 
visit his ground as well. The day was cool and well adapted 
for climbing; but, unfortunately, when nearing the top, it 
came on very misty and cold. The members were accom- 
panied by the head stalker of Benula forest, Mr. Donald 
Finlayson, and his brother, to both of whom the members 
are much indebted for their kind assistance during the day, 
and whose ponies were ridden by Messrs. Boyd and Potts 
over the most difficult part of the ascent. Not far from 
the top the members were fortunate enough to find Areto- 
stuphylos alpina. The following plants were also found :— 
Cornus suecica, Juncus trifidus, Solidago Virga-aurea, Cerastium 
trigynum, Saxifraga aizoides and hypnoides, Silene acaulis 
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with golden foliage, also two small Alpine forms of Hieracium ; 
and a plant of what is expected to prove a white flowered 
form of Azalea procumbens was found by Mr. Boyd. The 
summit of the mountain was clothed in thick mist, and no 
view whatever could be obtained from it. During the 
descent of the mountain a large snow-drift was met with 
in a corry; and near it, among rocks, great quantities of 
Lastrea dilatata, var, alpina, and Athyrium alpestre were 
found in all the different stages of growth. One member 
of the party was fortunate enough to discover a crested form 
of Athyrium alpestre, which fern had never previously been 
found, other than normal in outline, with the exception of 
var. flewile, of which a plant was also found in the same 
corry by another member of the party. The crested form 
above alluded to not only shows the cresting on the apex 
of every frond, but the pinne also show signs of developing 
crests; so that when the fern has grown to its full size—it 
being only a small specimen at present—it will no doubt 
prove a great acquisition. On reaching the stables at Cozac 
Shooting Lodge, where the conveyance had been left, the 
members were invited into the lodge, and were most hospit- 
ably entertained at tea by Mr. J. Bradley Firth, the tenant 
of the forest. This kindness was very much appreciated 
after the cold day on the mountain, especially in view of 
the long drive home. 

- Friday, the 15th July, was again spent quictly in the 
neighbourhood of the hotel. Pyrola seewnda was here found, 
also Genista anglica, as well as further plants of the truncate 
form of Z. montana, the type of the latter fern being found 
in great numbers and luxuriance. 

On Saturday, the 16th, the meeting broke up, the members 
making an early start, in order to catch the morning train 
back to Edinburgh, a most enjoyable week having been 
spent in a district which had never previously been visited 
by the club. 


The PRESIDENT communicated a paper on the “ Brome- 
; Omi : 
liacev,” with special reference to the water-carriage in 


ee forms. The paper was illustrated by lantern 
slides. 
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On the suggestion of the PRESIDENT, it was agreed that a 
definite statement of the discovery of Sagina Boydii be put 
on record in the “ Proceedings” of the Society. 


Dr. BortHwick exhibited photographs of Prop-roots of 
Laburnum, of a peculiar Witches’ Broom on Pinus, and of 
an abnormal form of Pea. 


Mr. J. RUTHERFORD HILL exhibited a branch of Hippophaé 
rhamnoides in fruit. 


The Honorary ASSISTANT-SECRETARY showed certain 
plants from Dartmoor, and the fruit of Afzelia africana. 


The cordial thanks of the Society were given to those who 
had contributed papers or exhibits. 
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MEETING OF THE SOCIETY, 
Thursday, January 12, 1905. 
Professor I. Baytey Baurour, F.R.S., President, in the Chair. 


The following candidates were proposed as Resident 
Fellows :— 
Epuarp Essep, Esq., 16 Johnstone Terrace, Edinburgh. 
Proposed by W. W. Smiru, M.A., seconded by 
A. W. BortHwick, D.Sc. 
A. J. Ross, Esq., M.A., B.Sc. 177 Dalkeith Road, 
Edinburgh. Proposed by Professor BAYLEY BALFouR, 
F.R.S., seconded by W. W. Smiru, M.A. 
Lreonarp C. Scott, Esq., 6 Leopold Place, Edinburgh. 
Proposed by W. W. Situ, M.A., seconded by 
A. W. Bortuwick, D.Sc. 
And as a Non-Resident Fellow :— 
The Rev. J. J. MarsHatt LANG AIKEN, B.D., The 
Manse, Ayton, Berwickshire. Proposed by W. B. 
Boyp, Esq., seconded by Dr. WM. Cralc. 
A. C. M. Bet, Esq., W.S., was balloted for and duly 
elected. 


The TREASURER, RoperT Brown, Esq., C.A., submitted 
the following Statement of Accounts for the Session 1903- 
1904 :— 


INCOME. 
Annual Subscriptions, 1908-1904 ; 55 at 15s. . : ee Bae E NG 
Do. 1902-1908 ; 1 at 15s. 015 0 
Contribution as Non-Resident Fellow 2 300 
Fee for Diploma eng M0, 
Transactions sold. : : , : 3 2 6 0 
Subscriptions to Illustration Fund . ; ; ; : LOMO 
Interest on Deposits in Bank . gai ae 
£60 3 2 
Balance—Being Excess of Expenditure over Income, . 2115 6 


2el 18) 8 


60 TRANSACTIONS AND PROCEEDINGS OF THE [Sess. LxrX. 
EXPENDITURE. 
Printing (including Transactions for Session 1902-1903, 
£56, 68. 0d.) . ‘ : : F : ‘ DID 16 9 
Rooms for Meetings, Tea, etc. . 4 ; : : ‘ 467 6 
Stationery, Postages, Carriages, etc. l 9 5 
Fire Insurance on Books, etc. . , ; ; ‘ : oO 5 0 
£81 18 8 
—_— 
State oF Funps. 
Amount of Funds at close of Session 1902-1903. . £12910 2 
Deduct—Decrease during Session 1903-1904, as above 2115 6 
Amount of Funds at close of Session 1903-1904, subject 
to expense of printing Transactions for Session 
1903-1904 : : : : P : , . £107 14 8 
Being :—Sum in Current Account with 
Union Bank of Scotland, Ltd. . £48 9 5 
Do. on Deposit with Union Bank 
of Scotland, Ltd. : : wis: 
Due by Treasurer : : : 6 910 
=o MK (Le © 
Less sums outstanding. : 69.11 9 
As above ——-——— £107 14 8 


Note.—Subscriptions in arrear, 1903-1904, £7, 10s. 


EDINBURGH, 3rd January 1905.—I hereby certify that I have audited 
the Accounts of the Treasurer of the Botanical Society of Edinburgh 
for Session 1903-1904, and have found them correct, I have also 
checked the foregoing Abstract, and find it correct. 

Rosr, C, Minnar, C.A., Auditor. 


The abstract shows a deficit on the year’s working. This 
was attributed to the expense of the Transactions. The 
delay in publication was another factor tending to irregularity 
in subscriptions, and a probable cause of fall in income. It 
was agreed that the whole matter be referred to the Council 
for careful consideration. 


On the motion of the PresmpEnt, the Accounts were 
accepted, and the cordial thanks of the Society given to the 
TREASURER, and to the AuprToR, R. C. MrLxar, Esq., C.A. 


A paper by L. J. Cocks, Esq., on the “ Mosses and Hepatics 
collected during Excursion of Scottish Alpine Botanical Club 
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in 1904,” was communicated by ALEX. Cowan, Esq. The 
species were enumerated, and contained several new records 
for the vice-counties concerned. 


NoTES ON THE Mosses AND Hepatics. By L. J. Cocks. 


The hills investigated proved to be comparatively poor in 
mosses. Mam Soul in particular, on account of the dry 
nature of its surface, was disappointing, the scarcity of 
hygrophilous species being very noticeable. The most note- 
worthy plants obtained were as follows :— 


Polytrichum sexangulare, Florke. Summit of Mam Soul (3800 
ft.). 
Campylopus Schimperi, Milde. Mam SoulandScournaLappaich. 
Dicranum Starkei, W. and M. < 
a molle, Wils. Scour na Lappaich. 
3 asperulum, Mitt. ep 
Grimmia Mihlenbeckiz, Schimp. Glen Affrie. 
Aulacomnium turgidum, Schwaeg. Scour na Lappaich. 


The only Scottish localities from which this plant is already recorded 
are in Perthshire. 


Conostomum boreale, Swartz. Mam Soul, 
Philonotis adpressa, Ferg. we 
Webera albicans, var. glacvalis, 
Schimp. 4 
Hypnum hamulosum. 
callichroum, 


+P 


In the hepatice I am able to report better results. The 
total number of species collected is 35, of which 18 are 
new vice-county records, viz., 9 for v.-c. 96 (Hasterness), 
and 9 for v.-c. 106 (East Ross). 

The best ground was undoubtedly the fine south-east 
corrie of Scour na Lappaich. The snow was still covering 
a large part of this, and I have little doubt that under other 
conditions and with longer time for investigation still better 
results might be obtained. 

I have submitted all the hepatics gathered to Mr. Symers 
M. Maevicar, and think the list as revised by him is of 
sufficient interest to be given in full, as, so far as I can 
find, no previous records from these localities exist. 

*Metzgeria conjugata, Lindb. 

» pubescens, Schrank. 
*+Pallavicinia Blytti, Morek. Mam Soul and Scour na 
Lappaich, 


+Gymnomitrvum concinnatwm, 
Light, var. intermediwm, Limpr. Sour na Lappaich. 
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Gymnomitrium obtuswm, Lindh, Mam Soul. 
* 2 varians, Lindb. 

(Cesia conferta, Limpr.) Mam Soul. 
* Marsupella erythrorhiza, Limpr. Mam Soul. 
* ra emarginata, Ebrh. 


4 aquatica, Lindenb. 
*Nardia compressa, Hook. 

»  scalaris, Schrad. 
*Aplozia spherocarpa, Hook. 
+Anastrophyllum Donianum, Hook. 
Lophoxia Lyon, Tayl. 


tae lycopodioides, Wallr. Scour na Lappaich. 
5 Floerkvi, Web. and Mohr. 
+Anastrepta orcadensis, Hook. Scour na Lappaich. | 


*Plagiochila spinulosa, Dicks. 
a asplenioides, L., var. 

major, Nees. 
Mylia Taylori, Hook. 
+Harpanthus Flotowianus, Nees. Scour na Lappaich. 
Cephalozia ncuspidata, L. 
Bazzania tricrenata, Wahl. 
+Pleuroclada albescens, Hook. Scour na Lappaich. 
Blepharostoma tricophyllum, L. 
Anthelia julacea, L. 
Ptilidium ciliare, L. 
Diplophyllum albicans, L. 
it > taxifolium, Wahl. 


*Scapania nimbosa, Tay]. Mam Soul. 
. ornithopodiodes, With, Scour na Lappaich. 
» purpurascens, Hook. 
hy paludosa, C. Mill. Scour na Lappaich, at about 
3000 ft. 


x gracilis, Lindb. (S. 
resupinata, Carr.) 
s curta, Mart. 
. N.B.—Plants marked * are now first noted for v.-c. 96, and those 
marked + for v.-c. 106, 


Pallavicinia blyttii grew plentifully in the corrie of Scour 
na Lappaich above referred to, on slopes where the snow 
had recently melted, and in small quantity on the summit 
of Mam Soul among Polytrichum sexangulare. 

Seapania nimbosa, of which only a few stems were found 


(amongst Hylocomium loreum, Rhacomitrium lanuginosum, 


and other mosses) on a rock by a stream which runs down 
from Mam Soul to Glen Affric, had only been known to 
occur at one spot in Ireland (Brandon Mountain, Co. 
Kerry), where it was discovered by Dr. Taylor in 1813, until 
in 1898 Mr, S. M. Maevicar gathered it at Moidart, West 
Inverness. It has also been found on Ben Laoigh, Perthshire. 
See “Hepatice of the Breadalbane Range,” by P. Ewing, 
in “ Annals of Scottish Natural History,” Oct. 1903.) . 
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PERICLES JOANNIDES, Esq., and Dr. R. Srewarr Mac- 
DovuGaLL contributed a note on Puceinia graminis. From 
his own observations on the disease in Egypt, Mr. Joannides 
gave several instances of the continued existence of the 
Puceinia during several years without the usual presence in 
the life-cycle of the teleutospore condition and consequent 
zecidium stage on the barberry. 


NOTES ON PUCCINIA GRAMINIS. By P. JOANNIDES. 


The rast of wheat—this well known and much dreaded 
pest, so destructive to the wheat crops of all the wheat- 
growing countries of the world—is caused by the parasitic 
fungus Puccinia graminis, which belongs to the order Uredine. 
Of this family almost 2000 species have been described ; they 
are parasitic between the cells of the host. This fungus, like 
some others of its allies, is extremely interesting as affording 
an example of hetercecism, 7.¢. it appears in one or more forms 
on one host, and deserting this host it appears in other forms 
on another and not related host. The two hosts are the 
wheat-plant and the barberry. 

The vegetative portion of the fungus is not visible to the 
naked eye— the mycelium ramifying through the intercellular 
spaces of the affected parts of the host plant, and also 
sending out haustoria into the substance of the cells. When 
maturity is reached, spores are produced, which, bursting 
through the epidermis of the host, give rise to the rusty 
appearance so characteristic of these fungi. 

This fungus produces several kinds of spores. 

The teleutospores produced on wheat late in the summer 
are invested with a thick wall, and are dormant spores serving 
to tide the fungus over the winter. When weather permits, 
early in the spring these spores germinate, forming what is 
often called a promycelium, which gives rise to sporidia. It 
is believed that these sporidia cannot infect a wheat-plant, 
but that the barberry is necessary as the next host. 

The mycelium in the barberry gives rise to two sets of 
structures—spermogonia on the upper surface and ecidia on 
the lower. The flask-shaped bodies on the upper surface of 
the barberry leaf produce a great number of so-called 
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spermatia—whose destiny is unknown, although artificially 
they have been made to germinate, 

Bright red patches begin to show on the under side of 
the leaves. These are cup-like fructifications known as 
“cluster cups,” or ecidia. By the rupture of the epidermis 
the ecidiospores escape, and being carried to the leat of a 
wheat or rye plant, germinate, giving rise to a mycelium 
which lives inside the wheat-leaf. The mycelium in the 
grass develops still another kind of spore—the uredospore. 
These, owing to their colour, give, when they break through 
the epidermis, a rusty colour to the grass. It is essential 
now to mark that these uredospores, if carried to wheat and 
other grasses, are capable of germination on these—that is, 
they are capable of giving rise to the same form of the 
disease as that which produced them. Uredospores thus 
serve to spread rapidly the disease, and they keep on being 
produced until a sudden check is brought about by the first 
signs of the approaching winter. This factor of temperature, 
with its relation to physiological drought, is interesting and 
noteworthy. Towards the end of the summer, then, the 
mycelium on the wheat, ceasing to produce uredospores, gives 
rise instead to dark thick-walled double-headed teleutospores 
in the form of which the fungus, as we have already seen, 
has the power of hibernating. 

Assuming that the weather keeps on being genial, or at 
least the winter be not so cold as in Britain, and all the other 
environmental conditions remain the same, is it not possible 
that the uredospores may continue the life-history of the 
pest on wheat and other grasses without the production of 
teleutospores and the intervention of the second and different 
host ? 

The fact that in some warm countries the disease 
flourishes in spite of the absence of the barberry plant, 
first prompted me to make a series of field observations with 
the intention of by-and-by carrying out further and more 
elaborate experiments to test the theory that in warm 
climates, if the winter be sufficiently mild, it is possible that. 
the fungus can go on perpetuating itself on the wheat and 
allied grasses without the need of an intermediate host, 

During the interval of four years the tollowing observa- 
tions were made in wheat fields situated in various parts 
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of Egypt, and which at one time or another were affected 
by rust. 

1. In the country of Behera noteworthy cbservations were 
made in two fields. 

(#) A field in the vicinity of Alexandria. Sheltered. 
Wheat was grown during the years 1897, 1899 and 
1900, and suffered from rust all round. 

(6) A large field near Abouhommos, 

After a mild winter with ccasional winds during the 
winter 1896-97, the attack of rust was general. Grasses 
and plants of wheat growing in sheltered canals and drains 
showed the uredospore stage in winter time. During the 
years 1898-99, winters being severe and the field exposed, 
rust did make its presence in the wheat crops in spring, but 
it was of a weak nature and seemed unable to cause any 
damage, notwithstanding the fact that later in the season 
the conditions were very favourable. But it seemed as 
if two successive cold winters had entirely exhausted the 
fungus. On careful examination in the canals, drains, and all 
sheltered spots, no uredospores could be found in the winter 
as during 1896-7. 

2. Several observations made in various fields in the north- 
eastern portion of the delta, showed that rust affected 
certain fields year after year, and uredospores were common 
in winter. 

In this part of the country the minimum temperature 
seldom if ever falls very low, the climate being on the whole 
damp and genial. Strong northerly and westerly winds often 
sweep over the country, but these do not materially affect the 
fungus; on the contrary, they help, if anything, to spread it. 

3. In Simbellawen, two fields, which after the mild winter 
of 1896-97 were heavily damaged by rust, were almost 
entirely free from the pest in 1899, and particularly the less 
sheltered one. 

4, In Hehya a field was infested with rust during the 
season of 1897, the disease never being noticed again 
in that tield. The field was a good one, exposed, highly 
situated, and well drained. It belonged toa native, who took 
no measures whatever to combat the disease after it made 
its appearance in 1897. 

5, In the neighbourhood of Zagazig a field was ate to 
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suffer severely year after year, the land being under a two- 
course rotation—wheat being one of the two crops grown 
annually. The field was low-lying, well sheltered, and badly 
drained. After a spell of very cold weather in the year 1899, 
on examination uredospores were found in plenty. 

6. In a rust-infested field near Shebin el Kanater, after a 
spell of keen frost during January 1898, only teleutospores 
could be found. The following year the wheat crop was 
almost free from rust. 

7. A field near Galiub in 1897 was badly infested. After 
the cold winter of 1898-99 the crop suffered but little. 

8. Near the Barrage, Cairo, three fields were badly infested 
with rust during 1897-98. After the cold weather of the 
two following winters the wheat crops suffered just as much. 
Barberry plants were found cultivated in a neighbouring 
garden, and this may account for the flourishing condition of 
the pest. 

9. In Bulag-el-Dakrur :— 

(a) One well-sheltered field showed rust (uredo stage) 
in the middle of winter during the year 1899—a 
year hardly a favourable one to the fungus. The 
crop was an exceptionally early one. 

(b) Another field, not a mile distant from the former, 
though it did suffer with rust during 1897, was 
quite free from rust during the two following 
seasons. The disappearance of the disease cannot 
be accounted for unless it was due to the severity 
of the weather. During these two winters the 
potato crops had been completely destroyed by a 
several-nights’ frost. 

10. In the Ghizeh province five observations were made. 

During 1897 all five fields sutfered heavily. 

In 1898, after a dry, cold winter, two fields particularly 
exposed were practically free from rust, 

During 1899-1900, after an exceptionally cold winter, one 
of the most exposed fields was found to be suffering badly 
with rust in the spring, the others being practically free. 
This was the only contradictory observation I made, and 
infection in this case may have been brought about by seed. 

11. A sheltered field of wheat in Matarieh during the cold 
winter 1899-1900, on examination proved to be suffering 
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with rust. Both uredospores and teleutospores were found 
on the wheat plants. 

In all the above places I failed to find auy plant, allied to 
the barberry or not, which might play the réle of the inter- 
mediate host. Ecidiospores, it is true, may be carried from 
Southern Europe by the prevalent northerly winds, but 
nearly all my observations vo to show that the wind after all 
is not so responsible—at least where long distances over sea 
are concerned—for the spread of the disease as it was once 
Supposed to be the case. 

For if the spread of the rust on wheat is mainly due to 
ecidiospores brought by the wind, severe cold should not 
tend to reduce the spread and activity of the fungus. And 
yet this is the case—for cold, as we have seen, not only 
checks, but in many instances even tends to exterminate, the 
disease. 

The life-history of this dreaded fungus is undoubtedly 
wrapped up in mystery as yet, and affords a field for further 
investigation and research. Until we succeed in solving the 
question and becoming fully acquainted with the nature, 
mode of attack, and life-history in general of the fungus, we 
cannot possibly hope to find the necessary measures for com- 
bating successfully the disease. 


The PRESIDENT reail a paper on “ Physiological Drought as 
a principle in Gardening.” By means of actual plants and 
of a series of lantern slides, he illustrated the important part 
water plays in plant life and structure, and more particularly 
pointed out that in the treatment of many garden plants the 
question of physiological drought was of the greatest 
importance. 


Mr. Ropert ADAM contributed an interesting series of 
slides of British Plants in Nature, and Dr. BorTHwiIck, a 
further series of Fungi in their natural habitat. 
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MEETING OF THE SOCIETY, 
Thursday, February 9, 1905. 
Professor I. Baytey Batrour, F.R.S., President, in the: Chair. 


PERICLES JOANNIDES, Esq., 81 Gilmore Place, Edinburgh, 
was proposed as a Resident Fellow of the Society by Dr. R. 
STEWART MacDouGALL, and seconded by W. W. Smrru, M.A. 


The following candidates were balloted for and duly 
elected Resident Fellows of the Society :— 
EpuarD Essep, Esq. 
A. J. Ross, Esq., M.A., B.Se. 
LEONARD C. Scort, Esq. 
As a Non-Resident Fellow :— 
The Rev. J. J. MARSHALL LANG AIKEN, B.D. 


Professor JAMES W. H. TRAIL, F.R.S., as retiring President, 
gave a valedictory address on “ Herbaria and Biology.” In 
his paper Professor Trail supported strongly the making of 
Herbaria and local lists—he considered them of very great 
value for teaching purposes, and dissented entirely from the 
views expressed at the Southport meeting of the British 
Association upon their value. The President subsequently 
spoke in support of Professor Trail’s view. The cordial 
thanks of the Society were given to Professor Trail for his 
interesting address. 


HERBARIA AND BIOLOGY. 


The British Association Report of the meeting at South- 
port (1903, pp. 420-429), in the Report of the Committee 
on “The Teaching of Botany in Schools,” gives an instructive 
example of the swing of the pendulum in science, as in other 
fields of human progress, from one extreme towards the 
opposite. In this document is much with which we must 
heartily agree, especially those who have. as students and 
as teachers of botany, learned from experience that plants 
must be studied as living things; that personal investigation 
alone can gain a knowledge worth acquiring; that a too 
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copious vocabulary of technical terms is a dead weight on 
true progress; that questions of priority of nomenclature are 
unsuitable to all but a few advanced students; that problems 
of synonymy are, let us hope, an incumbrance of only a 
temporary stage of the science; and, above all, that the 
acquisition by a student of a love for the study and of the 
habit of investigation is worth far more than a knowledge, 
however extensive, gathered only from the work of others. 
Not less fully must we agree that the aims of botanical 
instruction formerly were far too limited, and that a living 
interest has been brought in by the discoveries of Charles 
Darwin and others, who have opened up new aspects of the 
science, and have widened our conceptions of it. The 
complaint that the nutrition of green plants was long almost 
ignored in courses of instruction has too much truth in it. 
But, while there is much in the report with which we can 
fully agree, opinions are expressed that might have been 
more happily stated, and that appear to be liable to mis- 
interpretations of an unfortunate kind, and that, apparently 
authorised by botanists of so deservedly high repute, might 
have very unfortunate results. The following quotations 
from the report show its attitude with regard to herbaria 
and, incidentally, to museums and local lists of plants :— 

“Students of botany have been encouraged to spend most 
of their time upon the characters by which the British 
flowering plants are distinguished from one another, the 
ultimate purpose being apparently a more perfect knowledge 
of their distribution within these islands. The scientitic 
product of local lists has by no means justified the time and 
labour bestowed upon them, and their educational effect has 
been depressing instead of stimulating.” 

“Tt is a mark of the present immaturity of the Nature 
Knowledge movement that whenever a fresh attempt is 
made to stimulate the teacher, it is accompanied by a great 
display of dried plants, diagrams, lantern slides, models, 
shees of useful woods, lists of species observed, with their 
dates, and maps of distribution. All these are dead products, 
and only indicate that some one has been taking pains, 
Those teachers who fix their attention upon the living plant 
and its activities will have little need of bought appliances.” 

“We have a poor opinion of drying plants as an incentive 
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to the study of botany. The dried plant is an inadequate 
substitute for the living and growing plant, and finds its 
principal use in the authentication of botanical discoveries 
made in distant lands. The habit of collecting plants for 
the herbarium may be hostile to the close study of the 
environment, and confirm the pernicious belief that the 
thing of chief importance is to be able to name a plant as 
soon as you see it. One lamentable result of that rapacity 
of collectors is that our native flora has become sensibly 
impoverished of late years. There is little gain to science 
by way of compensation. Amateur herbarium botanists 
have not, in our own time and country, done much to solve 
important questions of any kind; and they often propagate 
the misleading notion that rare species are better worth 
attention than common ones. The rarity of a plant is a 
reason, not for gathering a flower and drying it, but for 
letting it alone, unless, indeed, you can accomplish some 
important and unselfish purpose only by its sacrifice.” 

‘In our opinion, both herbaria and museums are indispens- 
able to scientific progress. They have their uses even to 
children, and many naturalists have begun by collecting. But 
there are things more advantageous and more appropriate to 
the first stage of botanical study than the accumulation of a 
pile of wild-flowers, dried and named. School collections, 
illustrating the dispersal of fruits and seeds, the shapes of 
leaves in connection with bud folding and exposure of the 
largest possible surface to light, resistance to drought or 
cold, etc., may be made to gratify the collecting instinct 
in a harmless way, and at the same time to promote definite 
inquiries. It is the mechanical habit of collecting for selfish 
ends, and without any scientific purpose, that we wish to 
discourage.” 

The last of the paragraphs quoted should probably be 
accepted as the committee’s estimate of the true value of 
herbaria and museums, inserted to prevent the view that 
herbaria, and to a less extent museums, are of little if of 
any value—a view that might be held as advocated in the 
previous pages of the report. But, even thus safeguarded, 
the whole report is an indictment of the investigation of 
local floras and of the formation of private or other small 
herbaria, and may readily be interpreted as a condemnation 
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of the time and labour spent on these as useless, if not worse. 
It assumes an antithesis between such collections and the 
biological study of plants. 

An opinion so expressed, the judgment of a committee of 
botanists themselves in the front rank of investigators in the 
science, might well be regarded as decisive ; and, in face of it, 
to speak of herbaria and local lists along with biology, might 
almost be regarded as quixotic or due to ignorance or 
prejudice. Yet I venture to hold that the preparation of 
herbaria and of local lists affords opportunities to do really 
excellent biological work; and that to undervalue, still more 
to give up, such work is to cut oneself off from an important 
and valuable means of botanical training and investigation. 
Botanists in the past gave too little heed to plants as living 
things, and valued too highly the ability to describe 
specimens in technical language and to name them fluently, 
as if that ability comprised the science, and botany suffered 
in consequence. But that should be a warning of the evil 
that must result from the failure to recognise that botany 
requires the services of many workers, and is built up of the 
results acquired along varied paths of investigation. All 
must ultimately suffer if any one part is undervalued and 
disparaged; and at present there appears to be a considerable 
danger of the worth and true place of systematic and 
descriptive botany being overlooked in the reaction from the 
former tendency to regard them as almost alone worth study. 
My concern at present, however, is not to defend what will 
continue to be regarded as an essentially valuable part of 
botany, but to discuss for a little the place and worth of 
herbaria, and how they can be made most useful aids in the 
study of plants as living things. 

The views expressed by the committee appear to be based 
upon the estimate expressed in the words that a herbarium 
“finds its principal use in the authentication of botanical 
discoveries made in distant lands”; and this is supported by 
the following statements: “The habit of collecting plants 
for the herbarium may be hostile to the close study of the 
environment, and confirm the pernicious belief that the thing 
of chief importance is to be able to name a plant as soon as 
you see it.” “But there are things more advantageous and 
more appropriate to the first stage of botanical study than the 
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accumulation of a pile of wild-flowers, dried and named.” 
“It is the mechanical habit of collecting for selfish ends, and 
without any scientific purpose, that we wish to discourage.” 

From these and other passages in the report may be 
gathered the committee’s conception of herbaria; and in 
that conception there is little to commend them to favour or 
to justify the belief that they can be of real service as aids in 
the study of plants. 

But is this conception fair or right? Is it wise thus to 
limit the objects aimed at in the formation of a herbarium, 
and to discourage what has been found so helpful in the 
past? Has the herbarium ceased to deserve the high place 
assigned to it by Linnzus in the words, “ Herbarium prestat 
omni Icone, necessarium omni Botanico”? Or may it not 
become useful in education and in research in a degree far 
beyond that attained in either public or private herbaria ? 
Is there a natural antagonism between the study of plants as 
living things and the formation of a herbarium? May not 
the herbarium and the biological studies be found to assist 
each other in a most helpful way? I believe that they can 
and should be so related ; and that it wouid be little less than 
a disaster to botanical investigation were the view to be 
accepted that the formation of herbaria is opposed in any 
respect to biological] investigation, or to the true aims of 
botanical research. Herbaria are still necessary to every 
botanist—to the biologist not less than to the systematist. 
The question to be answered is not “ Are herbaria a waste of 
time and labour—incumbrances to be thrown aside?” but 
“How can herbaria be made most useful to botanical progress?” 
To answer the latter question aright it is clearly needful to 
consider what should be the aim or aims in forming one; 
what it should illustrate; what it should contain; what 
methods of procuring and of preparing its contents are 
necessary or desirable; and what expenditure of time, labour, 
and material resources will probably be required to secure 
some fair measure of success. If the aim is merely to 
accumulate “a pile of wild-flowers, dried and named,” 
especially of rare species or varieties, for the mere love of 
possession, without ulterior thought of information to be 
gained from them, the gain to science is ni/, and there may 
have been harm done by the collecting of rare forms; but 
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the collector cannot be held (even in this, the least worthy 
type of collecting) to have wasted time and labour uselessly. : 
The babits of observation, and the familiarity with plants im 
their habitat, required to permit of forming a herbarium, 
have stimulated powers that will remain a real gain even to 
those that never advance the progress of botany as a science. 

The formation of a herbarium, while travelling in some 
country very imperfectly explored, if at all previously, 
may have to be so restricted as to serve only “in the authen- 
tication of botanical discoveries made in distant lands.” 
But such a herbarium (though all that the circumstances 
will permit to be formed, and though far more worthy in 
its motive than the first mentioned) is yet far from fulfilling 
the ideals that should be kept in view in the formation of 
one where conditions permit of expressing that ideal in actual 
practice, however imperfectly. 

For a number of years the potential value of herbaria has 
appeared to me to surpass the actual value of any example 
known to me; and the desire to gain a clearer conception 
of what to aim at in forming a herbarium has been much 
with me, and has aided me greatly in gaining a knowledge of 
the plants themselves. I can with confidence say that my 
experience appears to have been very different from that of 
the authors of the report quoted above. Both the pre- 
paration of local lists and the selection and preservation 
of plants to build up a herbarium have brought to me a 
keener interest in the study of living plants in their natural 
environments, and a quickened power of observation, that 
have added greatly to the pleasure and profit of the stuly 
to myself, and have made me more able to help my students. 
The experience of one may, and probably will, be that of 
others ; and in the hope of helping others, I venture to state my 
views regarding herbaria and their relations to biology. 

Why should herbaria be formed ?—Although “the dried 
plant is an inadequate substitute for the living and growing 
plant” in botanical education, it does not follow that a 
herbarium is useless to the teacher and pupils, or that a 
most valuable appliance should be discarded because it may 
be improperly used. No experienced teacher will resort to 
dried plants when living examples can be obtained for use 
by the pupils. But it is often desirable to add to the in- 
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formation obtainable from the living specimens by reference 
to structures not present in the particular stage of growth 
(e.g. fruits, seedlings), or to compare with the living plants 
the corresponding parts of plants of the same species grown 
in different environments, or of allied species, or of plants 
of other kinships, but of very similar aspect. Thus, to both 
teacher and pupil the herbarium becomes a most useful sup- 
plement to the living plants. Further, the herbarium becomes 
avery valuable biological record when it contains series of 
Specimens that illustrate, in a far more trustworthy way than 
descriptions and figures alone could, the progress of continued 
experiments and observations on the interactions of plants 
among themselves, and as affected by their environments. 
From such carefully prepared and preserved records much 
information may be expected with regard to the evolution 
of the various forms of plants. The practical value of such 
knowledge in agriculture, gardening, and forestry is self- 
evident. 

Akin to such investigations, though regarded from another 
standpoint, is the endeavour to appreciate the effects produced 
by man upon the flora of a country, and for this also a 
herbarium is of very great value. Itis true that the greed 
of mere collectors has endangered the survival, or even has 
led to the local extinction of a few rare or very local plants ; 
but local rarity or extinction has been caused far more often 
by man in other and less evident ways, of which frequently 
no record survives, or, if it does, it is due to the local lists or 
the local herbarium, which fill a useful, if relatively imcon- 
spicuous place in botanical research. How great the changes 
due to man have been in local floras can scarcely be realised 
even after diligent investigation; but their interest and 
importance render them worthy of study. 

Still another reason for the formation of a herbarium has 
been already alluded to. It is that (except where under- 
taken wholly to gratify the mere desire of collecting for the 
sake of possession) it affords a useful training to the person 
who forms it. 

That a herbarium “ finds its principal use in the authentica- 
tion of botanical discoveries made in distant lands” is a 
statement based on a singularly narrow view of its true 
value in botanical education and research. 
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What should « herbarium contain ?—Dried specimens must 
be found in the herbarium; and it is sometimes assumed that 
they alone form it; but to be of full value it must include 
much besides dried plants. The answers to the question 
must depend very largely upon the objects that herbaria are 
intended to serve. To a certain extent, all have a few 
characteristics in common; but special characteristics dis- 
tinguish various types among them, and require different 
methods of treatment. Common to all are the features that 
the specimens should have been selected to illustrate the 
points specially desired; that they should be carefully 
preserved, retaining form and colour as far as possible; that 
they should be accompanied on the sheets by drawings and 
descriptions of characters that are lost in the dried specimens, 
or are hard to be made out from them; and that their 
arrangement should render access to them easy. 

The differential features of herbaria will depend on the 
special aim in view in the formation of each. Many 
specialised types may be found useful, differing greatly 
among themselves and from the ideal or generalised type, 
which, to a certain extent, includes features of all the 
specialised types, omitting other features. A few examples 
of limited herbaria may be indicated. Some of them are of 
great use in educational work. The aim in some is to 
illustrate structure (of stems, roots, leaves, stipules, fruits, 
ete.) ; in others, function (means of climbing, organs of defence, 
of nutrition, methods of pollination, of distribution, of 
reproduction, etc.); in others, diseases or injuries and their 
causes, whether physical or living; in others, the uses of 
plants to man (yielding foods, fibres, medicines, ete.); in 
others, the results of variations in environment, natural or 
experimental; in others, to illustrate groupings by habitat, 
or by geographical or other data. These and very many 
other motives may give origin to collections relatively small, 
but most valuable as aids to students, and not less so to 
biological research, Of each the value is chiefly dependent 
on the intelligenee and care exercised in the selection and 
preservation of specimens, and on the fulness and clearness 
of the explanations and drawings that accompany these 
specimens. Such a herbarium should be noteworthy for 
thoroughness of execution rather than for its extent, 
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Kach specialised herbarium should have an underlying 
aim or idea which it is designed to illustrate, and to which 
other considerations should be subordinate. Thus they can 
readily be combined into larger collections to any extent, 
and both usefully and advantageously. But their value lies 
in the merit of the conception that guides the formation of 
each, and in the care exercised in giving material form to 
the guiding idea. Thus, if it is desired to illustrate the 
principles of classification, a large collection of plants, merely 
dried and mounted, will be far less useful than fifty or 
a hundred species carefully selected for the purpose, 
illustrated with preparations of the various parts in so far 
as they can be shown in the dried state, supplemented by 
drawing of obscure features, and by descriptions or notes 
calling attention to the characters distinctive of the grades 
in classification, and of those that are merely based on 
resemblances and do not indicate kinship of species. For 
the purposes of such herbaria, common plants, as affording 
abundant material from which to select the most suitable, are 
to be preferred to rare species, in all but the few cases where 
the latter supply links that have ceased to exist elsewhere. 

Let us now turn for a little to the type of herbarium 
that more nearly corresponds to the generally accepted 
meaning of the word, and clearly that intended by the 
committee of the British Association in its estimate of the 
chief value of a herbarium. It consists of a more or less 
extensive collection of dried plants, the work of its owner 
(to whom it may possess a very special value as recalling 
pleasant holidays or well-spent efforts), or built up by the 
labours of many workers, and brought together from many 
lands. The value to botanical research of the great national 
herbaria, and of many private ones, is recognised by every 
botanist. The loss to science would be very great were any 
one of these great herbaria destroyed; and their preservation 
is looked on as a public duty. They have been indispensable 
in the advance of botanical research, and contain materials 
for long- continued investigations into geographical distribu- 
tion aie systematic botany. But their very extent and 
resources make it impossible for individual botanists to hope 
to rival the great herbaria in these fields, or to pursue these 
studies at a distance from such collections. A botanist 
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confined to any part of the British Islands, or, indeed, to 
almost any part of Europe, has little prospect nowadays of 
discovering additions to the genuine native flora of the 
country, and still less of finding a species not previously 
known. Yet a herbarium, to illustrate the existing flora of 
the region, is likely to be of both interest and real value, if 
the specimens are authenticated with information of locality 
and date of collection, nature of habitat, relation to man 
(introduced, favoured or threatened by him), and relative 
frequency. Such herbaria afford records of great service for 
comparison with the flora of the same area in later years. 
All the more is this the case where human industry is rapidly 
changing the environment, both physical and organic, new 
plants, and occasionally new animals, being introduced by 
accident or intentionally, and greatly alfecting the chances of 
success or failure of the native flora. 

Such a herbarium faithfully representative of the flora of 
a limited area is of more real worth than one composed of 
rare species, and is seldom liable to the charge of endangering 
the existence of rare species. 

But do even the largest and best of existing herbaria fulfil 
all that might be desired of them? The answer can scarcely 
be in the affirmative. Indeed, it is not possible for them to 
be built up on a single ideal, composed as they are of the 
gatherings of many hands, in every part of the world, often 
brought together in great difficulties, when no choice of 
materials could be exercised. The great herbaria must 
contain much that is too precious to be thrown away, but 
that does not fit into any scheme of selection. In private 
herbaria, and in the smaller public ones, a detinite plan 
should guide the selection and treatment of their contents, 
that plan differing according to whether the collection is to 
be representative of a geographical district or of a larger or 
smaller group of plants. Within the limits determined it 
should be as nearly perfect as it can be made; that is, it 
should supply all the information that it is possible to bring 
within these limits. Reduced to definite terms this means. 
that the aim should be to give in the herbarium, in so far as 
the conditions allow, a full and true representation of the 
lite-history of each species contained in it. A few species so 
treated, and gradually added to as occasion allows, will be 
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found of far greater interest than a large number of 
specimens collected because of their rarity. Indeed, the 
ehief value of the latter type of herbarium is merely to 
authenticate the fact that certain species have been found 
within a given area, while it is liable to the charge of 
tending to the extinction of rare species. 

But where the aim is to illustrate life-histories well the 
commoner species are to be preferred, inasmuch as they 
afford an abundant supply of material, often in varied 
environments. It is difficult to conceive of work more likely 
than the formation of a life-history herbarium to suggest 
problems of vital importance in the investigation of plants 
as living beings, and to throw light on these problems and 
on the relations of plants to their physical environments and 
to other organisms as friends or as foes. 

It may be asked what a representation of a species such as 
is here advocated means. Briefly it nay be expressed as all 
that can throw light on the species, from the origin of the 
individual until its decay, its morphology and internal 
structure, its nutrition, the adaptations by which it gains 
advantages or defends itself from injury in its struggle for 
existence, the danyers that it encounters, the injuries it 
suffers, the methods of multiplication or reproduction by 
which the species, as distinct from the individual, is preserved 
and enabled to hold its place or to spread more widely its 
reactions to changed environments, its tendencies to variation, 
its relationships with other plants, either of kinship or of 
mere resemblance, the associates it prefers, the partnerships 
it may form, the species it shuns, its relations with man, and 
other points of view that it would be tedious to enumerate. 

One or two concrete examples may help to make clearer 
this conception of a herbarium. It matters little which 
plants are selected for exposition, each requiring to be 
considered by itself, and treated so as to bring out its salient 
features. Charlock (Brassica Sinapistrum) may be taken as 
an example. The development of the embryo during 
germination may serve as the starting point. Too small to 
be easily followed in dried examples oi seeds, it should be 
shown in drawings; and the young plants dried should be 
shown in various stages of development from the earliest 
period of independent life (with only root, hypocotyledon and 
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cotyledons visible) up to full maturity and death. The 
condition in which the plants pass the winter should be 
represented. The entire plants should be prepared to show 
all the organs visible at each period of life, and they should 
be selected to show the range of diversity within the species 
as regards roots, stems, leaves, and flowers. With each 
specimen should be a brief statement of habitat, exposure, 
soil, and food in it, and relationship to other specimens if 
grown as members of a series or for experimental aims. The 
inflorescence should be well shown, along with dissections of 
the flower and of its parts, with drawings of parts too small 
to be clearly observed in the dry state, and brief notes to 
draw attention to any points requiring or deserving explana- 
tion. The development of the flower should be shown, also 
the ovary and ovules; and the young embryos should have 
their development illustrated by drawings and _ brief 
explanations. So with the mature fruit and seed, the 
rupture of the fruit and the distribution of the seeds. The 
internal structure of these several parts should be indicated 
by sketches and brief explanations; and the organs of 
nutrition (root and leaf) should be well shown, being simple 
in this plant. The hairs on each part should be sketched 
and their uses indicated. The forms of hard waste ground, 
of agricultural soil, and so on, should be shown, as illustrating 
effects of environment and nutrition. The close connection 
between this plant and man’s occupancy of soil in Seotland 
should be indicated, with a brief note of its chief associates 
and its importance as a weed. As regards taxonomy, the 
cover should bear on it the synonymy of the plant; and one 
or more sheets should be given to a series of preparations to 
illustrate the characters of the various grades of classification, 
from species through genera to family at least, these 
preparations being accompanied by drawings and descriptions, 
A few examples from other species liable to be mistaken for 
charlock (e.g. Raphanus Raphanistrwm, and some species of 
Brassica) may find a place, with notes calling attention to 
their distinctive features, 

The injuries done to seedlings by various beetles, and to 
older plants by gall-making beetles on roots, by caterpillars, 
by grubs mining in the leaves, by beetles in flowers or in 
fruits, are all of importance to the plants’ welfare, and should 
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be shown by injured parts, and by figures of the insects. 
The fungus parasites are not less important, including such 
forms as Plasmodiophora Brassice, Peronospora parasitica, 
Cystopus candidus, and others, and should be similarly 
noticed, as also the connection of both the insects and the 
fungi, with turnips, cabbage, and other cultivated: species of 
Brassica, increasing the hurtfulness of charlock as a weed. 

The whin or gorse (Ulex ewropeus) may be treated from 
most of the points of view mentioned under charlock, but it 
exhibits certain features in addition, such as the marked 
fleshiness of cotyledons, the three-lobed early leaves, the 
adaptations of stems and leaves for defence and for special 
habitats, the influence on structure of a moist atmosphere, 
the woody stems, the symbiotic association with bacteria for 
nutrition in the root-tubercles, th highly specialised flowers 
and mode of pollination, among others less peculiar. 

The insect-capturing plants, the mycorhiza-symbionts, the 
partial and the complete parasites, and many others, afford 
striking examples of other extremely curious types; but the 
charlock may suffice (as representative of the great majority 
of plants) to show in how many aspects each may and 
should be regarded. 

It may be objected that to commence a herbarium on so 
extensive a plan is to undertake a work impossible of 
completion. Ina sense that is true; and to me it appears 
a very real advantage that the herbarium should be planned 
to expand with each advance of our knowledge in botany, 
and also to give efficient aid in opening up new fields of 
inquiry, So planned, the motive to go on continues un- 
checked, for each step of progress only leads on to others 
not previously within sight. 

I venture to think that such a herbarium as that suggested 
will be found a most valuable instrument in promoting the 
study of living plants, in its formation no less than in its 


constant usefulness. 


The PRESIDENT gave a communication on Sawxifraga Grise- 
bachii and its allies, illustrated by both living and dried 


specimens. 
Mr. R. D. Coie forwarded for exhibition a specimen of 
Taxus baccata from a bog in Ireland. ; 
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Mr. SYMINGTON GRIEVE exhibited photographs of Knaur on 
oak ; 


Mr. F. C. CrawrorD, Fumaria occidentalis of Pugsley ; 


Mr. R. L. Harrow, peculiar root-growth on Rhodo- 
dendron, which had formed in a drain pipe; Potamogeton 
Drucei, and a witches’ broom on Myrsine africana. 


Mr. L. Stewart showed Fasciation on Lopezia and on 
Reinwardtia. Also the Leaf of Dracontium Gigas. 


The thanks of the Society were given to these gentlemen. 
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MEETING OF THE SOCIETY, 
Thursday, March 9, 1905. 
Professor I. Bayney Batrour, President, in the Chair. 


On the motion of the PREsIDENT, the Fellows of the 
Society recorded in the minutes their deep sense of the loss 
they have experienced through the death of Mr. Patrick 
NEILL Fraser, who for a long period gave freely his services 
to the Society as its Treasurer, and throughout his life 
promoted its interest in many ways. They desire to express 
their sincere sympathy with Mrs. Neill Fraser and family 
in their bereavement. (A copy of the record in the minutes 
was sent to Mrs. Neill Fraser by the Honorary ASSISTANT- 
SECRETARY.) 


Mr. PERICLES JOANNIDES was duly elected a Resident 
Fellow of the Society. 


Mr. WILLIAM YOUNG read a paper on the “ Alpine Flora 
and Rarer Plants of Glenshee,’ and exhibited a series of 
dried specimens in illustration of the same. 


THE ALPINE FLORA AND RARER PLANTS OF THE 
GLENSHEE District. By Wiii1AmM Youna. 


Glenshee is situated in the extreme north-east corner of 
Perthshire—vice-county 89. It is best approached from 
Blairgowrie, from which it is distant about twenty miles. 
The hills on either side of the glen are of no great height— 
only from 2400 and 2600 feet above sea-level. The scenery 
is picturesque rather than grand. At the head of the glen 
is the Spittal, consisting of the inn, a few houses, and parish 
church, Here the glen branches; one arm—Glen Beag— 
striking due north, and through it runs the coach road to 
Braemar. The other branch is called Glen Lochaidh, which 
also gives off a branch parallel to Glen Beag, Glen Tatnich. 
There is no turnpike road through Glen Lochaidh, but a 
more or less well-marked footpath leads the pedestrian 
into Glen Tilt. There is also a footpath over the hills to 
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the west of Glenshee, leading to Pitlochry. The Spittal of 
(Jlenshee lies at an elevation of 1000 feet above sea-level ; 
therefore the air is bracing and healthful—an ideal holiday 
resort, “far from the madding crowd.” It is quite among 
the mountains; yet the botanist, who does not care for 
climbing, will find plenty to interest him among the sub- 
alpine plants by the roadsides, by the margins of the streams, 
or among the marshes of the three glens which converge at 
the Spittal. The botanist who aspires may attain to the 
3000 feet line without difficulty; or he who essays rock- 
climbing will find stiff bits in plenty in the Glens of 
Caenlochan or Corrie Ceanmor, and sufficient use for an 
alpenstock to warrant one being carried. 

Generally speaking, the locality is dry. I suppose, because 
the rain clouds from the Atlantic have discharged themselves 
of a large portion of their moisture on the higher mountains 
of Argyllshire and west Perthshire before reaching this 
district. The nearer rocks are the metamorphic rocks of the 
Highlands, composed chiefly of graphitic mica-schist and 
black slate, and are quite dry; consequently on them the 
cryptogamic flora is meagre and deficient im species, and the 
phanerogamic restricted and stunted. Some marshy ground 
on Ben Gulabin, two deep ravines at the head of Glen Beag, 
branching off to east and west, are the only places worth 
visiting for mosses and hepatics, One has to get into 
Caenlochan in Forfarshire, or into Corrie Ceanmor in south 
Aberdeen, to botanise really good wet rocks, The marshes at 
the head of Caenlochan are very good for carices and 
hepatics. The rocks have flowering plants in abundance. 

There are comparatively few trees in the glens above the 
Spittal. Fir, birch, oak, and hazel are the chief, and they 
are much scattered. Above 1200 feet there are no trees at 
all, except in the gorges. In Caenlochan, at 1600 feet, there 
is a dense fir wood. The trunks are quite bare of mosses and - 
hepatics, even foliaceous lichens are conspicuous by their 
absence — another indication of the comparatively dry 
climate. But you must not think it rains but seldom. I 
have lived there for a week, and it rained every day. Sleet 
and hail are not uncommon events in the middle of July. 
Then it is bitterly cold, and botanising is not a pleasure. 

My experience of Glenshee as a botanical centre was 
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gained in the course of four visits. First in 1889, which was 
my first introduction to Alpine botany after meetings of the 
East of Scotland Union of Naturalists’ Societies held in 
Alford. Three of us walked from Ballater by Loch Muick, 
Dhti Loch, Carn Bannock, Glen Callater, Glen Clunie, and 
Glen Beag, arriving at the hotel in the small hours of the 
morning. The plants I gathered on this visit were named 
for me by Dr. John Macfarlane, a fellow townsman, once a 
prominent fellow of this Society, and now of Philadelphia, 
U.S.A. On that occasion we met Mr. William West of 
Bradford, and had several outings with him. Then in 1890, 
after the Montrose meetings of the Union, we were 
accompanied by Mr. Barclay and Mr. Meldrum of the 
Perthshire Naturalists’ Society. Next in 1897, Mr. Ewing, 
F.LS., President of the Glasgow Natural History Society 
and I explored the district for grasses and carices. In 1904 
we were back again, accompanied by Mrs. Ewing, who is a 
splendid hill-climber and an enthusiastic botanist. This last 
visit was almost wholly occupied with searching for hepatics, 
assisting Mr. Maevicar in his records of their distribution in 
Scotland. As I had no idea, on any of these occasions, of 
making a record list of the flowering plants of the district, 
this paper cannot claim to be anything like complete in that 
respect. I have therefore made it more of the descriptive 
and less of the catalogue type, which I trust will not offend 
any of the traditions of this venerable Society. 

I propose taking you, in imagination, first to Caenlochan (a 
tramp of about ten miles), the richest in Alpine plants in the 
district. Starting from the hotel at 8 a.m. we walk up Glen 
Beag, which is shut in at its upper end by the conical-shaped 
mass of the Cairnwell. A gradual rise of 1000 feet takes 
place in six miles, the summit of the mountain rising 1060 
feet higher. The pass is very narrow; practically room only 
for the burn at the bottom of the “ V,” made by the hills on 
either side. By the roadside we notice abundance of our 
native edelweiss—Gnaphalium supinum. Near the summit 
of the road, and on the steepest part of it, there are two 
awkward acute angles in the road, forming the letter Z, 
called the Devil’s Elbow—a most difficult place to negotiate 
with a coach and four. A little further on and we are 
standing on the watershed between Tay and Dee. Leaving 
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the road we begin to ascend Meal Odhar, lying to the east. 
There is a steady rise of 1000 feet to the top of the ridge 
connecting it with Glas Maol. On the slopes and knolls there 
is any quantity of Loiselewria procumbens; and among the 
heather the cloudberry, Rubus Chamemorus, is pientiful, as 
also Melampyrum sylvaticum, var. montanum, and Hypericum 
pulchrum. Cushions of Silene acaulis overhang the rocks 
and boulders. At the summit is the cairn in which the 
boundary lines of the three counties of Perth, Forfar, and 
Aberdeen meet. By the side of the fence, and on the 
Perthshire side of it, is a marsh in which these plants of 
Carex rariflora were gathered. This station, the only one in 
the county, was first discovered by Mr. Ewing. Crossing the 
ridge a well-marked sheep-track leads round the Corrie of Glas 
Maol, where the Alpine species of the grasses Phiewm and 
Alopecurus used to be plentiful, but very few were visible 
last year. Near a spring Cochlearia Grenlandica was 
gathered, and very fine clumps of the lovely blue Veronica 
alpina were seen. In July last there were two large patches 
of snow in the Corrie. We walked this way six times, and 
on each occasion saw numbers of ptarmigan. In one covey 
there were twenty-two full-grown birds—a most unusual 
sight, as one seldom meets with more than two or four in the 
mountains. Climbing up the eastern side of the Corrie the 
ground is seen to be covered with Salix herbacea and 
Potentilla Sibbaldi. In a few minutes the bogs at the head 
of the famous glen are reached. Here carices are plentiful. 
Among them some curious forms of ewrta and echinata oceur. 
Carex approwimata was found here by Mr. Ewing some years 
ago. He also found a curious form of aquatilis. I have also 
seen it in situ. When growing, the stem has the appearance 
of a corkscrew. He named it “spiralis,” but it has not yet 
been admitted by the authorities. From the edge of the 
rocks a view of the whole glen can be had, with its amphi- 
theatre of precipices rising several hundred feet from the 
stream, which is the river Isla at its source. On the grassy 
places the herd of deer may generally be seen browsing, 
sometimes as many as 200 of them. 

The rocks at the head of the Corrie are composed of a 
slaty-black schist, which weathers very rapidly, and becomes 
like clay, resembling very closely the blaze from coal-pits. 
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They are dripping-wet rocks, rising in shelves or narrow 
ledges, on which the rare Alpine plants grow. Gentiana 
nivalis is the most noteworthy. It is scarce, but Dryas 
octopetala and LHrigeron alpinum are plentiful, likewise 
Saaifraga oppositifolia, Veronice. alpina, Potentilia rubens, 
Sedum roseum, Cerastium alpinum, with the Alpine form of 
trivialis and Luzulu spicata, together with several rare species 
of Hieraciwm and Salix in abundance. Of carices, atrata, 
vaginata, capillaris, rigida, and pulla are the most frequent. 
Between this clay or slaty-black schist and an adjoining 
mass of chlorite schist there is a narrow dyke of red granitic 
friable rock, which is much weathered, and forms a large 
seree, through which a small stream percolates. In this 
gravelly bed Thlaspi alpestre and Veronica fruticans, as well 
as the ELpilobia, alsinefolium, and anagallidifolium, flourish. 
Saxifraga nivalis is found on the chlorite schist on the other 
side of the gully. In this glen, at an elevation of 3000 feet, 
in moist, sheltered places, some of our lowland plants find 
a congenial home. Lychnis dioica, Geranium sylvaticum, 
Angelica sylvestris, and Geum rivale are the most conspicuous. 
The campion has very bright pink petals, and the geranium 
very dark purple, both much more vivid than in the same 
low-country plants. The plants themselves are strong, even 
rank. Alpine plants, in general, have brightly coloured and 
relatively large flowers. Their period of blooming is short, 
consequently the vegetative part issmall, so that the energy 
of the plant is put into the flower. They are adapted to 
their environment, for dwarf plants are less liable to injury 
from storms of wind. They are more easily protected by a 
covering of snow, and they can better utilise the heat of the 
earth. Alpine plants are mostly perennials, so that the 
ripening of seed is not of so much importance. One notable 
exception is Gentiana nivalis, which is an annual. This may 
account for its scarcity in some seasons. Few plants may 
have had time to ripen their seed the autumn before. I have 
seen it several times in Ben Lawers. In some seasons one 
could count them by dozens; in others it took some searching 
to find one or two plants, and they were poor things, with a 
single bloom, and only one inch high. A few species of plants 
perpetuate themselves by means of bulbils or by becoming 
viviparous. Of the former the best example is Saaifraga. 
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cernua, found in this country only on the top of Ben Lawers ; 
of the latter method, Polygonum viviparum is a common 
example. Pow alpina, a rare grass, is generally viviparous. 

Canness Glen is a branch of Caenlochan. Their united 
streams form the river Isla. Lactuca alpina has been 
recorded from Canness, but I have never visited it. A mile 
or two farther east is the knoll called Little Culrannoch, at 
the head of Glen Doll, where the rare Lychnis alpina is 
associated with the sea-side plants, Armeria maritima and 
Cochlearia officinalis, 

Due north from this, and on the other side of the water- 
shed, lies Corrie Ceanmor, whose loch drains into Loch 
Callater and thence into the Dee. It is impossible to do this 
Glen and Caenlochan in one day—to Corrie Ceanmor and back 
is about twenty-four miles. We are now in Aberdeenshire, 
and the rocks are granitic. They are very precipitous. Flower- 
ing plants are scarce. Sawusswrea alpina grows luxuriantly on 
some of the ledges. TZhalictrum alpinum and Rubus saxatilis 
are plentiful, and there are a number of willows—myrsinites, 
reticulata, and lapponum, lanata perhaps being the most 
noteworthy. The Cyperacee are more common, as Carex 
vuginata, atrata, panicea, capillaris, and rupestris, the rarest 
of all. Many years ago Sadler found Cuwrex frigida, and I 
suppose it has been found by no one else. Last year we 
spent an hour or two looking for it, without success. I have 
seen Sadler’s specimen in the Botanic Garden herbarium 
here. I am not in a position to say whether it is a good 
species or not; but I have gathered plants of binervis, which 
very closely resemble it in general appearance. Juneus bi- 
and ¢tri-glumis frequently occur; castaneus has also been 
recorded, but I have not come across it here. There is a 
large quantity of the parsley fern growing among the debris 
of one of the screes. The holly fern and the green spleen- 
wort are plentiful everywhere ; and on many of the grassy 
ledges the moonwort may be seen, as well as Athyrium 
alpestre,on the slopes. Su«ifraya hypnoides—a common plant 
on our rockeries—has its home high up on the rocks; and 
festoons of oppositifolia are on every hand, though blooms 
are generally scarce in the month of July. The variety 
Drummond-Hayi of Rhinanthus Crista-galli, named by Dr. 
Buchanan White after his friend, is also found here. 
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Lochnagar can scarcely be considered in the Glenshee 
district, as it is about fifteen miles distant on the map. To 
walk there from Glenshee is a good twenty miles stretch. 
In July 1897, Mr. Ewing and I left the Spittal at eight 
o’clock one morning, and drove to the foot of the Cairnwell. 
We ascended Meal Odhar, and walked round the Corrie as 
I have described going to Caenlochan. On the east side we 
kept to the left hand, and ascended to the ridge, where 
we struck a stony footpath over the top of Carn-na-Glasha. 
Great screes run down into the Corrie, and extensive snow- 
drifts are usually lying there as late as July. Following the 
ridge passing close to the edge of Corrie Ceanmor we next 
ascended the Tolmount, then on to Fafernie, where we could 
see down Glen Callater, with the houses of Braemar in the 
distance. From Carn Bannock, the next hill, a magnificent 
view can be had to every point of the compass. Perhaps the 
grandest piece of scenery in the whole district is from this 
point eastwards. At our feet lies the tiny Dhfi Loch, its 
waters looking as black as ink, with a silver edging of white 
sand all round it. Frowning down upon it on both sides are 
precipitous crags, the one to the north being the White 
Mount—a spur of Lochnagar. Further on, Loch Muick hes 
shimmering in the summer sun. We soon reached the pony- 
track up the side of Lochnagar. We searched in vain for 
Carex approximata in the well-known station. Passing over 
the summit the great ravine was descended and the rocks in 
it were explored. Some fine plants of Saaifraga rivularis 
were gathered, as also Gnaphalium norveyicwm. Lactuca 
alpina was also growing vigorously on the same slope. 
When we regained the summit we were enveloped in 
dense mist and the day was gone. It was about 6 p.m. 
We had these twenty miles of hill country to traverse. 
While daylight lasted, in spite of the mist, we made good 
progress, guided by compass and map. With the fall of 
darkness a gale sprang up, bringing heavy showers of rain 
and sleet, making us decidedly uncomfortable when exposed 
to its ful] force on the ridges. We clung closely to the deer- 
fence for guidance, thus making the journey much longer, as 
we had to follow its windings from hill-top to hill-top. It 
led through bogs occasionally, where the going was somewhat 
heavy. Scatheless we descended rocky places, of which we had 
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been afraid to attempt the ascent in broad daylight. About 
eleven o’clock there was a lull in the storm, and we were 
delighted to discern the straight line of the fence by the 
roadside at the foot of the Cairnwell. The remainder of our 
journey (six miles) was performed in a terrific thunderstorm. 
Rain came down in torrents, making the road ankle-deep in 
liquid mud which raced down the steeper parts with great 
force. The lightning flashed in the darkness with dazzling 
brilliancy, and the loud crashes of thunder overhead rever- 
berated among the hills in an awe-inspiring manner. About 
half-past one we reached the hotel, finding the inmates and 
visitors in a great state of excitement over our delayed return. 
They were arranging a search party, when, fortunately for 
them, we walked in. Next day, when we showed them what 
we had gone for—these plants of Gnaphalium norvegicum— 
I have no doubt they considered it a great waste of energy. 
The landlord declared the plants grew in plenty by the dyke- 
side, a few yards from the hotel. He referred to the species 
sylvaticum ; similar, but quite distinct from norvegicum. 

For those who do not care for these long excursions, there 
is plenty of sub-alpine plants on the low ground to interest 
the botanist, and with less hard work. As I have already 
said, the rocks close by are very dry, so there is nothing to be 
found on them. Behind Ben Gulabin, Betula nana grows in 
marshy ground in considerable quantity ; and on the rising 
ground near at hand, Rubus Chamemorus in splendid and 
abundant fruit was noticed last July, also a few plants of 
Pyrola setwnda and Cornus suecica. In 1885, Mr. Ewing 
gathered in the neighbourhood Fpipactis atro-rubens, but the 
station has been lost. Galiwm sylvestre, recorded by Dr. 
Buchanan White in 1886, we also failed to meet with, By 
the road-side, both above and below the hotel, Alehemilla 
alpina is Common, as also some of the grasses, as Avena 
pratensis, var. alpina, Sieglingia decumbens, and Deschampsia 
ceespitosa, var. alpina, 

Glen Lochaidh once contained a plant now extinct— 
Thhaspi alpestre. Dr. B. White records having seen it here 
in August 1886—only a few plants; and he adds, “As it 
appears to be very searce, it is to be hoped that botanists will 
give it a chance of becoming more abundant.” Whether 
botanists have despised that hope I know not. It is certain 
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the plant has vanished from Glen Lochaidh. As it grew on 
a scree, it may have been overwhelmed by a fall of rock after 
severe frost. 

Cnieus heterophyllus, the melancholy thistle, with its tall, 
solitary purple heads, is a striking feature on the river banks. 
Carex ovalis, var. bracteata, occurs in large tufts mixed with 
stems of the normal form. Sawifraga aizoides and Oxyria 
digyna may be found by the margins of the streams among 
the gravel. In Glen Tatnich, Habenaria albida occurs in the 
meadows. In the marshes, Veronica scutellata is not 
uncommon. Ina deep gorge, in one of the hill-sides, Vicia 
sylvatica was overhanging the torrent in magnificent clumps. 
Here, also, I gathered very fine specimens of Sausswrea alpina. 

By the road-side, near the hotel, Mewm athamanticum 
attracts one by its powerful aroma. In marshy ground 
Tofieldia palustris and Triglochin palustre may be seen. The 
common rock-rose is very plentiful on the dry banks. 
Trientalis Europea, Trollius Europea, Genista anglica, 
Potentilla sylvestris, and Antennaria dioica are also worthy 
of mention. The usual species of Vaccinium and Erica are 
to be found all over the hill-sides. There is one Alpine 
conspicuous by its absence, Linnea borealis. Lycopodium 
annotinum is also absent, though clavatum and alpinum are 
very frequent. 

Many of these plants are found in all the localities I have 
mentioned; but, for obvious reasons, I have, with few excep- 
tions, only recorded them here as from one. Some others, 
such as critical species of Hieraciwm and of Salix, I have 
not referred to, because many of them, although I have 
specimens in my herbarium, I have not gathered myself. 


Mr. Youna received the very cordial thanks of the 
meeting for his interesting communication. 


Dr, R. Stewart MacDouGaLi gave an account of the 
Woodpecker in its relation to Forestry, and exhibited speci- 
mens of wood which had suffered from the attack of this 
bird. An interesting discussion followed. 


The PRESIDENT contributed a note on Hrica Tetralix, L., 
subsp. Mackayi, Hook., flore pleno, Crawford’s Heath. 
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Mr. R. N. Rupmose Brown exhibited two plants from 
Gough Island, Lomaria boryana and Spartina arundinacea, 
collected during the voyage of the Scottish Antarctic Expedi- 
tion, 1902-4. 


Mr. F. C. CraAwrorD showed Carex binervis, var. Sadleri ; 


Mr. H. F. Tace, a large sclerotium of Polyporus Mylitte 
(Blackfellows’ Bread); 


And Dr. BortHwick, a large collection of the Cones of the 
Abietinee. 


The cordial thanks of the meeting were tendered to the 
above gentlemen for their exhibitions. 


= 
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MEETING OF THE SOCIETY, 
Thursday, April 13, 1905, 
Professor I. Baytey Batrour, President, in the Chair. | 


Dr. A. W. BortHWIcK gave notice of a motion regarding 
the time of meeting of the Society during the winter session. 


Mr, WitttaM YounG read a paper on the “ Hepatics of 
Glenshee.” 


THE HeEpatics OF THE GLENSHEE District. By WILLIAM 
YOUNG. 


This paper contains the results of a week spent in Glenshee 
in the month of July 1904 for the purpose of working up the 
hepatic flora, and, if possible, adding to the records of their 
distribution at present being collected by Mr. Symers M. 
Macvicar. I am much indebted to him for examining and 
naming all the plants herein mentioned, and so they may be 
regarded as authentic. 

The localities visited were the same as those described in 
my communication at last meeting on the Alpine flora of 
the district. There is, therefore, no need for a lengthened 
description of the features of the country, either geologically 
or otherwise, on this occasion. Briefly, the nett results were 
to add 12 new records of species and varieties for East Perth- 
shire—vice-county, 89; 6 for Forfarshire—v.-c., 90; and 5 for 
South Aberdeenshire—v.-c., 92. 

One of the records for v.c. 89 was also new to Scotland. 
This was Cephaloziella Jackii (Limpr.) It is only a few years 
since it was discovered in Britain, as Spruce in his mono- 
graph of “Cephalozia,’ published in 1882, gives no British 
station forit. Cooke’s “Handbook” of 1894 does not mnention it. 
Lett, however, in 1904 quotes it from three provinces—Corn- 
wall, the Mersey, and the Lake Districts. It was gathered at 
the head of Glen Beag among the roots of a juniper bush grow- 
ing by the side of a boulder. When returning the specimen 
Mr. Macvicar wrote me: “As it is an addition to Scotland, 
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and is a minute plant, I sent a piece to Mr. Pearson, who has 
confirmed my naming, so that you may be at ease about it 
‘being correct. It is a nice addition to our flora.” It has 
since been gathered by Miss Macvicar in Dumfriesshire. 

Of the 12 new records for v.c. 89, 10 were gathered in 
the course of one afternoon in a single locality—a marsh 
between Ben Gulabin and Carn Mor at an elevation of 2000 ft. 
Of these there are two which are sufficiently rare to deserve 
special mention—Lophozia socia (Nees), and Harpanthus 
Flotowianus, Nees. Lophozia socia has only been found in 
four vice-counties in Scotland. Harpanthus was plentiful 
by the side of rills in the marsh. It is easily distinguished 
by the small round notch at the apex of the leaf. This plant 
was discovered in Shetland by Mr. John Sim in the year 
1878, and was fully described by Mr. Pearson in the “ Trans- 
actions” of this Society for 1879. It was then called “a new 
British hepatic.” Five years earlier, however, it had been 
gathered by the Rev. Mr. Ferguson in Aberdeenshire, and 
named Jungermania bantriensis. The error was discovered 
by Mr. Maevicar. The other records for the county were :— 


Aplozia pumila (With.) Cephalozia connivens ( Dicks.) 
Lophozia bierenata (Schmid.) Odontoschisma Sphagni 
Lophozia Floerkii, var. Bau- (Dicks.) 

eriana Pleuroclada albescens and 
Sphenolobus exsecteeformis Nardia obovata 

(Breidl.) 


This single afternoon’s outing yielded some 40 species in all. 
Of course this includes some which are common everywhere, 
and one continually comes across them on the hills, such as 
Frullania Tamarisei, Nardia scalaris, Lophozia ventricosa, 
Diplophyllum albicans, Lejeunea cavifolia (Ehrh.), ete. There 
were a few, however, which, though not records for the 
county, may be mentioned :—Cephalozia pleniceps ; Cephalozia 
leucantha, Spruce ; Lophozias, bantriensis and gracilis ; Spheno- 
lobus minutus ; Seapania uliginosa, and Chiloscyphos pallescens. 
The two Mylias, Taylori and anomala, were very common. 
This marshy ground seemed a likely place for Plewrozia 
purpurea, but a diligent search failed to reveal it, and it 
remains a desideratum for East Perth. It is strange that in 
the western part of the county it should be plentiful, and 


Apri 1905.] | BOTANICAL SOCIETY OF EDINBURGH. 95 


stranger still that it has been gathered in Forfar to the east 
and in Aberdeen to the north. However, Mr. Macvicar 
says this plant is very rare in North-East Scotland, and 
possibly does not occur in v.-c. 89. He has seen only one 
specimen from Clova, and one from Ben Macdhui. He found 
it in one place near Aviemore. 

A whole day was spent in Glen Beag on the rocks forming 
the west side. They are decidedly dry, consequently hepatics 
are scarce. Madotheca rivularis, Nees, and Acolea obtusa 
(Lindb.), were the only species of which I took specimens. 
Lophozia Floerkii was one of the commonest in all the 
localities visited. iccia sorocarpa was found on the soil at 
the foot of the rocks, and Lophozia bierenata was fairly 
abundant on the soil by the roadside associated with 
Cephaloziella divaricata. In a small gorge at the foot of 
Carn nan Sac a quantity of Cololejewnea calcarea (Lib.) was 
scraped from the smooth, wet, under-surface of an overhang- 
ing rock, and large tufts of Lophozia Mulleri and its variety 
bantriensis were pretty frequent. A few stems of Scapania 
cequiloba (Schwaegr.) and Kantia Sprengel (Mart.) were 
picked up, as well as some of the commoner Lophozia barbata, 
Aplozia riparia, and Scapania undulata. 

Glen Tatnich, which hes on the other side of Ben 
Gulabin from Glen Beag, was rather disappointing. We 
walked up about two miles, but the right kind of habitat 
for hepatics seemed wanting. Probably further on towards 
Loch nan Ean, or within the corrie of Glas Thulachan, would 
be more productive. Radula Lindbergii, Gottsche, was our 
best find in Glen Tatnich, followed by Frullania Jragilifolia. 
Both were growing on shaded rocks. The latter is easily 
named in the field by wetting the tip of one’s finger and 
pressing it on the plant, when the leaves are readily detached. 
Diplophyllum ovatum and Metzgeria conjugata were got on the 
rocks in a little ravine, and Scapainia subalpina among the 
gravel by the margin of the stream. Hygroliella laaifolva 
occurred on the moist banks of some of the rills from the 
hillsides 

In Glenshee itself the only work done was during a morning 
constitutional on the road down from the hotel. A casual 
glance at the bank and drystone dyke on top of it yielded 
Lophoziv alpestris and Aplozia pumila, and the variety 
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gracillima ot crenulata, This last was one of the records 
for the county. 

We fully expected to find some of the rare alpine hepatics 
in Canlochan and Corrie Ceannmor, but whether they did 
not exist, or our attention being divided between looking 
for them and flowering plants, especially Gentiana nivalis, 
we may have overlooked them, it is certain we did not get 
a very favourable impression of either locality. At the 
head of Canlochan, on the slopes, the soft clayey soil, which 
in winter will be readily displaced by sliding snow or heavy 
rain, does not afford a sufficiently permanent and stable 
footing to the cryptogamic plants. There is no humus, such 
as there is at the back of Ben Lawers on the rising ground 
above Loch na Chait. In Canlochan, where harder parts of 
the rock have resisted weathering, they project in spurs and 
ledges on the top of which carices and hawkweeds luxuriate, 
and the sides are so crumbly that mosses and hepatics cannot 
establish themselves. Hepatics need abundance of moisture, 
and for those which affect rock surfaces, a hard yet porous 
quality of rock, which absorbs moisture readily but parts 
with it slowly. There seem to be the extremes of bad con- 
ditions in Canlochan and Ceannmor: in the former soft 
and friable rock; and in the latter hard erystalline, non- 
porous, granitic rock. The records for v.c. 90 consisted of 
Gymnomitrium varians (Lindb,) (formerly <Acolea conferta), 
Gymnomitrium erenulatum, Harpanthus Flotowianus, Seapania 
uliginosa, and Lophozia alpestris, var. gelida, Gymnomitrium 
varians was found as very small black tufts on stones. Har- 
panthus was very common in its usual habitat by the side of 
running water. Pallavicinia Blythi (Morck.) was in fine 
fruit ona bank near the Glen, and much stronger than speci- 
mens from various localities in the Killin distriet. Anthelia 
Juratzkana, Bazzania triangularis, and Radula Lindbergii 
were all scarce, whereas in West Perthshire they are often 
met with. We searched for hours for a hepatie which was 
first found by Mr. Macvicar a year or two ago on Ben Lawers, 
and since then in several localities in West Perthshire. I 
had the pleasure of finding it on Ben Laiogh two years ago, 
so I knew what to look for. It grows as isolated stems in 
wet grassy ground by the side of streamlets above 3000 ft. 
It we failed to find Sphenolobus politus we found another 
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equally important, viz. Scapania paludosa, C. Miill., which 
has raised some discussion. At first sight it looks like 
Scapania irrigua, but it is larger, and more lax in habit. 
The keel of the leaves is highly arched, and the postical lobe 
Is often toothed. It agrees with the description and Plate 
in the “ Bulletin de L’Herbier Boissier” for 1903 by Karl 
Miller. Mr. Macvicar reports it was gathered in Clova in 
1876 by the Rev. Mr Ferguson, and last summer by Mr 
Cocks on Scuir nan Lapaich. 

Mr. Maevicar, in the “Journal of Botany,” says he has 
identified it in collections where it had been labelled as 
Scapania undulata or uliginosa. So there are additional 
records from Braemar, Croall, 1856; Ben Wyvis, Barker, 
1872; and Schiehallion, Carrington, 1882. It seems to be 
an Alpine species, as we found it at 3000 ft.—the same eleva- 
tion as that at which Mr. Cocks found it. “The chief points 
to be remembered when searching for it are that it is a 
marsh plant, growing in large grass-green or yellow-green 
masses, and is very flaccid. The position of the plant is 
rather doubtful. It combines some characters of S. wndulata, 
irrigua, and uliginosa. I am inclined to think it nearer S. 
irrigua than the others. Herr Miiller is probably right in 
making a species of it, as it is difficult otherwise to know 
where to place it. It is widely spread in Europe, and has 
been found in New Hampshire, U.S.A.” Mr. Macvicar also 
mentions that a form found by Mr. Ewing and myself last 
year in Canlochan is the variety vogesiaca, C. Miiller, which 
has hitherto only been found in four localities in the Vosges 
mountains. He sent a piece to Schiffner, who confirms the 
naming, and says it is “absolutely identical with Miiller’s 
original specimen.” 

In Corrie Ceannmor Gymnomitrivm concinnatum was very 
common, along with obtuswm of the same genus, and Anthelia 
julacea. The only records were Anthelia Suratzkana and 
Gymnomitrium coneinnatum, var. intermedium. I cannot 
understand why coralloides was absent, as it occurs on rocks 
with concinnatum frequently in the Western ravine of Lawers. 
Scapania purpurascens was very plentiful. Most brilhantly 
coloured clumps of it, extending to three or four square feet, 
were seen with water constantly percolating through the 
mass. Scapania curta and Marsupella aquatica complete the 
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list for the corrie. The latter was growing in about three 
inches of water on the margin of the loch. In this same 
county of South Aberdeen, near the patch of snow on the 
side of Glas Maol, we gathered Plewroclada albescens, and on 
a stone Mr. Ewing gathered a small tuft which contained 
Marsupella Sprucei (Limpr.), Gymnomitrium adustum, var. 
olivacea (Spruce), and Lophozia alpestris, var. gelida, a mixture 
of rarities very difficult to separate out. The Plewroclada 
and the Marsupella were records, and, along with the variety 
heterostipa ot Lophozia inflata, complete the five new records 
for v.-c, 92. 


Mr. GEorGE WEsT showed an interesting series of Aquatic 
Phanerogams from Scottish lochs, pointing out the marked 
effect of habitat upon many forms. He also showed a series 
of rare Aquatic Mosses. 


Mr, WILLIAM Evans read a short paper on the occurrence 
at Low-Level of Oligotrichum incurvum. 


The above gentlemen received the cordial thanks of the 
meeting for their communications. 


The PRESIDENT exhibited a series of Bergenia saxifrages ; 


Mr. W. B. Boyp, Andromeda hypnoides, and a green double 
snowdrop. 


Mr. JAMES Wuytock exhibited a fine collection of flowers 
from Dalkeith Palace Garden, and a number of varieties 
of apples to illustrate methods of keeping. 


Mr. SYMINGTON GRIEVE showed a plant of TZ richocolea 
tomentelia, and Mr. R. L. Harrow, a series of Alpine plants 
in flower. . 


The above exhibitors were cordially thanked by the 
meeting. 
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MEETING OF THE SOCIETY, 
Thursday, May 11, 1905. 
Professor I, Bayney Batrour, President, in the Chair. 


Dr. A. W. Borruwick introduced his motion regarding 
the hour of meeting of the Society during the winter 
months. Mr. ALEX. Cowan seconded the motion. It was 
announced that those members who had communicated their 
opinion previously by letter to the Honorary ASSISTANT- 
SECRETARY were, without exception, in favour of the motion. 
On appeal to the meeting the motion was declared to be 
carried without dissent. 


It was remitted to the Council to discuss the details of the 
arrangement. 


Mr. Jonn Incu, junior, Howburn, Biggar, was proposed as 
a Resident Fellow of the Society by W. W. Smiru, M.A., and 
seconded by A. W. BortHwick, D.Sc. 


The Present exhibited a series of Alpine Plants in 
flower. 


Dr. A. W. Borrawick showed Raspberry buds attacked 
by the caterpillar Lampronia rubiella. He pointed out 
that grubs on species of Ribes were also very prominent this 
year ; a large number of plants consequently have had to be 


destroyed by burning. 


The Honorary ASSISTANT-SECRETARY exhibited some 
fruits and seeds from Mauritius, and a piece of wood bored 


by Teredo navalis. 


Mr. H. F. Tae showed a series of diagrams illustrating 
plant diseases. In connection with this exhibit a specimen 
of Larch was brought forward by Dr. A. W. BorrHwicx, 
showing attack by Nectria. 


Mr. Ports exhibited a series of seedlings. 
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MEETING OF THE SOCIETY, 
Thursday, June 8, 1905. 
Professor I, Baytey Baxrour, President, in the Chair. 


The death of Dr. Dexprxo of Bologna, Foreign Fellow of 
the Society, was intimated. 

Mr. Joun Iycu, junior, Howburn, Biggar, was balloted for 
as a Resident Fellow and duly elected. 


Mr. R. N. RupMosE Brown read a paper on “ The Botany 
of the South Orkneys.” He pointed out that the flora of 
these islands consisted chiefly of mosses and lichens, as was 
to be expected. The grass reported by Weddell as a native 
of these islands, Mr. Brown believed to have been a lichen. 
Of the twelve species of lichens found, Mr. Brown exhibited 
one—Placodivm fruticulosum, Darbish., which is new to 
science. 


THe Botany OF THE SoutTH Orkneys. By R. N. 
RupMoseE Brown, B.Sc., C. H. Wricut, F.L.S., and O. V. 


DARBISHIRE. 


I. Inrropuctory. By R. N. Rupmosz Brown, B.Sc., 
Botanist of the Scottish National Antarctic Expedition. 


The small group of islands known as the South Orkneys 
are situated between 60° and 61° S. and 44° and 47° W., about 
600 miles S.E. by E. of the Falkland Islands, and about 
200 miles east of the nearest islands of the South Shetlands. 
They were discovered in 1821 by Powell in the sloop 
“Dove,” and were subsequently visited by Weddell in the 
brigs “Jane” and “ Beaufoy” in 1823, by Dumont d Urville 
in the “Astrolabe” in 1838, and by Larsen in the whaler 
“ Jason” in 1893. 

In February 1903 the Scottish National Antarctic Expe- 
dition in the ship “Scotia” made a landing on Saddle Island 
—the most northerly island of the group—on their way 
to the south. In the end of March the same year the 
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“Scotia” returned to the islands to winter, and spent eight 
months at Laurie Island. The group consists of two large 
islands—Coronation and Laurie Island, and many smaller 
ones. Coronation Island, or mainland, is the westerly, and 
Laurie Island the easterly. It was on the latter island, in the 
south of which Scotia Bay is, that the greater part of the 
botanical collections were made. These two islands are sepa- 
rated from one another by two small islands and Washington 
and Leethwaite Straits. Of the outlying islands the most 
important is Saddle Island, lying about eight miles north of 
Laurie Island. Ailsa Craig, mentioned several times in this 
paper, is a large rocky crag standing at the mouth of Scotia 
Bay. Deep bays run into the land from north and south, 
separated by narrow rocky peninsulas or steep and lofty 
mountain-ranges. All the valleys are choked with glaciers, 
despite the relatively small gathering-ground on the heights 
above, and what little exposed rock is visible is precipitous in 
the extreme. It is only here and there that a few acres of 
more or less level ground are to be found on the lower slopes 
or at sea-level. Although in a comparatively low southern 
latitude, the South Orkneys are ice-bound for some six to eight 
months of the year. In mid-winter practically everything,even 
to the faces of precipitous cliffs,is covered with snow, and not 
before October or November does much of the snow disappear. 
In these months many patches of moss-covered ground came to 
‘light, and in some of them, by successive years’ growth, six to 
ten inches of soil have been formed. Except this vegetable 
mould, there is little soil anywhere. The rocks—various 
kinds of graywacke—are mostly covered with lichens, par- 
ticularly Usnea, and Weddell,’ to whom we are indebted for 
the first account of the islands, mentions that at Cape Dundas 
where he landed “ there was a patch of short ‘ grass.’” During 
the winter and spring that the Scottish Antarctic Expe- 
dition spent at the South Orkneys, I made a very careful 
search for this grass both at Cape Dundas and elsewhere, but 
failed to find any signs of it. It is possible that this grass 
may have been casually introduced, and suecumbed after a 
few seasons to the severity of the climate, or been unable to 
grow on account of the numbers of penguins that frequent 


* James Weddell, “A Vo 


age toward the South Pole i 
1822-24,” p, 24, yas! rd the Sou ole in the years 


June 1905.] | BOTANICAL SOCIETY OF EDINBURGH. 103 


the place, yet I am inclined to think Weddell mistook a 
lichen (Usnea) growing luxuriantly at Cape Dundas for a 
grass. This was also the impression of Dumont d’'Urville, 
who visited the island in 1838. Cape Dundas, it must be 
remembered, is the eastermost point of the islands, and there- 
fore the least likely spot for wind-carried seed to be deposited 
in that region of the westerly winds, and the coast there is 
unprotected and the anchorage bad, which make it improbable 
that whalers who could have been responsible for the intro- 
duction of the plant would have landed there unless, like 
Weddell, they had a scientific end in view. However, it is 
worth noting that the South Shetlands, which are very 
similar in physical conditions to the South Orkneys, support 
Deschampsia antarctica. 

Owing to the fact that the South Orkneys lie within the 
region normally ice-bound in winter, the temperature is 
comparatively low, ranging from a mean of 9°5 F. in mid- 
winter (June) to 31°°5 F. in mid-summer (December). The 
extreme range is from —40° F. to 47° F., but an approach to 
either of these extremes, particularly the latter, is rare.” 
The mean of the year is 22°7 F?% Snowfall is excessive, 
sunshine very deficient, and strong gales frequent. 

Through the kindness of the Director of Kew, Mr. C. H. 
Wright has determined my mosses. To him, and to Dr. O. V. 
Darbishire, who has undertaken the report on the lichens, I 
should like to record my indebtedness. Papers dealing with 
the alge of the South Orkneys appeared in the “Journal of 
Botany” for April, May, and July 1905. A subsequent paper 
on the unicellular freshwater alge will complete this account 
of the botany of these islands. 


Il. THE Mosses or THE SoutH OrkKNEYS. By C. H. 
Wricut, F.L.S. 


[The following list contains eight species of mosses, of 
which two are too incomplete to admit of precise identifica- 
tion. The other six are all known from Antarctic or 


1 Dumont d’Urville, “ Voyage du Pole Sud,” vol. ii. p. 131. 
2 R, C. Mossman, “Scot. Geog. Mag.,” vol. xx. p. 116, and vol. xxi. 


p. 13, and August 1905. 
3 These figures are for 1903—a year which subsequent observations 


prove to have been milder than the average. 
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sub-Antarctic regions, with the single exception of Campylopus 
vesticaulis, which was previously known from Tristan da 
Cunha only.—R. N. R. B.] 

Andrea sp—Only a barren fragment, of which the species 
is indeterminable. 

Campylopus introflecus, Mitt.,in “Journ. Linn. Soc.,” xii. 
p. 84, and “Chall. Bot.,” ii. p. 172. Dieranum introflexum, 
Hedw., sp. Muse., 1. p. 147, t. 29. 

Scotia Bay.—Generally distributed throughout the southern 
hemisphere, including Marion Island and Tristan da Cunha, 
and extending northwards to Britain and Alabama. 

Campylopus vesticaulis, Mitt., in “Mellis St. Helena,” 
p. 359, and “ Chall. Bot.,” 1. p. 172. 

Scotia Bay: growing among Polytrichum subpiliferum, 
otherwise only known from Tristan da Cunha. 

Grimmia amblyophylla, C. Mill, “Syn Muse.,” i. p. 7795 
Mitt., in “Journ. Linn. Soc.,” xii. p. 98; Paris, in “ Actes 
Soc. Linn. Bordeaux,” lxix. p. 192. 

Laurie Island, various localities. Also at Kerguelen and 
Hermite Islands. 

Grimmia, cl. apocarpa, Hedw. A barren specimen which 
will not admit of more accurate determination. G. apocarpa 
is a Kerguelen species. Scotia Bay, Laurie Island. 

Bryum, sp.—A barren species not determinable. Scotia 
Bay, Laurie Island. 

Polytrichum subpiliferum. Cardot, in “ Rey. Bry.” (1900), 
p. 42, and “ Résult Voy. Belgica Mousses,” p. 39. 

Scotia Bay, Laurie Island. Distributed in Europe and 
Asia to the Arctic regions, North and South America to the 
Straits of Magellan, Danco Land Antarctica, and also 
Australia. 

Hypnum uncinatum, Hedw., “Muse. Frond.,” iv. p. 65, 
t. 25; Bruch. and Schimp., “Bry. Eur.,” t. 600; Cardot, 
“Résult Voy. Belgica Mousses,” p. 43. 

Amblyotegium unecinatum. Mitt.. in “Journ, Linn. Soe.,” 
xii. p. 570. 


Laurie Island.—Cosmopolitan in distribution, including 
Gerlache Strait, Antarctica, 


’ 


’ 
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UI. Toe Licnens or tHe Soura Orkneys. By Orro V. 
DaRBISHIRE, 


The lichens of the Arctic regions are fairly well known, 
and for this state of things there are three reasons. The 
limits of the Arctic regions are well defined. Furthermore, 
a very large amount of material has at various times been 
brought back to Europe; and, lastly, this material has been 
worked through critically and as a whole by various 
lichenologists. 

With regard to the Antarctic lichens, on the other hand, 
we have three difficulties to contend with. The limits of the 
Antarctic regions do not admit of easy definition. We have, 
secondly, no very extensive and exhaustive collections from 
certain limited areas, but rather a sample taken here and a 
sample taken there, in localities to which often flying visits 
only have been paid by expeditions. This becomes the case 
more and more the further south we go. Of course the 
scattered nature of the land, which may be included in the 
term Antarctic, is largely responsible for this being the case. 
Lastly, we are still in want of a critical examination of all 
the herbarium material that has so far been collected, and 
all that there is to be found in the literature. There must be 
a sufficiently great quantity of material in European and 
American herbaria, and in the literature of the subject, to 
make such a critical examination a fairly hopeful undertaking. 
But a compilation of the printed records must be accom- 
panied by a critical examination of the corresponding 
herbarium specimens. 

Till this herculean task has been successfully accomplished 
we must confine our energies to getting hold of every possible 
morsel of lichen-material from the Antarctic regions and 
earefully recording name and locality. From this point of 
view the lichens brought back by the Scottish National 
Antarctic Expedition, and collected by Mr. R. N. Rudmose 
Brown, are very interesting and valuable. Eleven species 
were collected at the South Orkneys. 

I will now enumerate the species, adding any observations 
that may appear necessary, and then make some more 
general remarks on the distribution of Antarctic lichens. 
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Lecidea fusco-atra (L.), Th. Fr.—Occurs in the Arctic 
regions. South Orkneys. 

Rhizocarpon geographicum (L.), D.C.—Found on rocks in 
Scotia Bay, South Orkneys. It is a cosmopolitan species, 
being frequently met with in the Arctic regions, and it may 
also be described as being a typical Alpine plant. 

Gyrophora vellea (L.), Ach. (or vellerea (L.), Ach., according 
to Arnold) was collected on rocks on the south-west shore of 
Scotia Bay rising to a height of 1000 feet. It was also 
collected on Saddle Island at a height of 300 feet. The 
specimens were all well developed, one measuring as much as 
11 by 20 cm. The latter was found growing in close associa- 
tion with Usnea melaxantha, Ach., some plants of which 
were actually firmly attached to the surface of the Gyrophora 
plant. Gyrophora vellea is recorded from America and 
Europe, being an Arctic and Alpine plant. 

Cladonia fimbriata (L.) Fr.—This species, though otherwise 
cosmopolitan in distribution, does not oceur in the extreme 
Arctic regions, and its discovery in the South Orkneys, where 
it was found between moss in Scotia Bay, is of great interest. 

Cladonia deformis (Ach.) Hffm.—A few specimens of a 
Cladonia brought from Seotia Bay, South Orkneys, seem to 
belong to this species. It is again cosmopolitan, being also 
a typical Arctic and Alpine plant. 

Usnea melaxantha, Ach., is common both in the Arctie 
- and Antarctic regions of America and Europe, and also in 
New Zealand and the Andes. A number of species appear 
to be nearly related to this plant, but they are not all quite 
clearly defined. I am referring to U. Taylori (Hook.); 
U. Hieronymi, Krphbr. ; U. trachyearpa, Miill.-Arg. ; and even 
U. sulphwrea, Konig, which is probably only a synonym of 
U. melaxantha, Ach, Some of the specimens were found 
growing on and firmly attached to Gyrophora vellea. 

Bryopogon jubatum, Link.—Cosmopolitan, Arctic, and typi- 
cally Alpine. Small plants were found in between specimens 
of Usnea melavantha trom the South Orkneys. 

Kinodina ‘turfacea (Wahlenb.) Fr.— Europe, Asia and 
America, Alpine and Arctic. The material collected from a 
rock on the South Orkneys must, I think, be included in 
this species. It has a remarkably well developed, thick 
thallus, but this may be due to its unusual habitat on rocks, 
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Placodiwm elegans (Ach.) Nyl.—Cosmopolitan, Arctic, and 
typically Alpine. Good fertile specimens were found on 
rocks on the S.W. shore of Scotia Bay, South Orkneys. 

Placodium fruticulosum (Darbish.) nov. sp.—This is a new 
species, and I will therefore preface my observations concern- 
ing it by its diagnosis. Thallus fruticulosus, basi substrato 
affixus. Protothallus gonidiis destitutus, chondroideus, margo 
effusus et hyphis instructus solitariis vel conglutinatis. 
Podetia fruticulosa, ad marginem thalli prostrata et leviter 
compressa, inferne albida, nondum substrato affixa nisi proto- 
thallo; ad centrum thalli erecta, 1-2 cm. alta, dichotome 
sed irregulariter divisa, 1-1-5 mm. crassa, ad apices bene 
divisa; apices juxtapositi thallum crustaceum simulantes; 
aurantiaca aut flavescentia KHO purpurascentia; stratum 
corticale hyphis instructum transversalibus, cuticulo valde 
distincto obtsectum 6-8 u lato; stratum medullare dense 
stupteum. Gonidia protococcoidea. Apothecia lecanorina, 
1-4 mm. lata, emergentia, sed adpressa, lateralia; amphi- 
thecium distinctum, gonidiis instructum ; parathecium decolo- 
ratum; epithecium flavescens aut aurantiacum, KHO pur- 
purascens; hypothecium decoloratum, strato gonidiali inferne 
instructum ; thecium 90-100 » crassum; paraphyses sim- 
plices, apice cellulis brevibus terminantes; axi cylindrici, 
elavati 10 u lati; spore octone hyaline bicellulares orculi- 
formes, 5-6x11°5 uw magne. Spermogonia et soralia non 
visa. Habitat ad saxa, S. Orkneys. 

Placodium fruticulosum was found growing on rocks around 
Scotia Bay, South Orkneys. It is apparently very common 
from the shore right up to the summit, evidently representing 
an important constituent of the lichen vegetation. The 
podetia are fruticulose and erect, branching frequently and 
in an irregular way. The tips of the branches, however, are 
pretty much of the same height, and being very closely applied 
to one another, this lichen appears to be crustaceous. The 
exposed parts of the plant are light yellow or orange coloured, 
but those more hidden are paler, and in part even white. 
The lowest portions of the podetia can obtain a thickness of 
about 1°5 mm., the tips being as much as 1 mm. across. The 
podetia measure up to 2 cm. in height, and are generally 
cylindrical in section near the margin. Near the margin of 
the whole thallus, they generally assume a more typical 
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Placodium-structure. The marginal podetia show a dorsi- 
ventral arrangement, the short assimilators springing from 
the upper side only. But even here, near the margin the 
dorsiventral and free podetia can be distinguished perfectly 
from the protothallus, which is firmly attached to the rocky 
substratum. 

The protothallus consists of fine strands of fungal hyphe, 
which, white in colour, radiate out in an irregular manner 
from the base of the podetia. At this latter point the proto- 
thallus is often very thick. 

The gonidia are fairly evenly distributed in the podetia, 
where these are exposed to light, but the gonidia are massed 
together at those points where a new branch or an assimilator 
is about to sprout. 

The general structure of the apothecium is that typical 
of Placodium species. It is up to 4 mm. in diameter, with 
orange epithecium and distinct thalline margin, which, how- 
ever, gradually sinks below the level of the epithecium. The 
light hyaline spores are polar-bilocular; parathecium and 
amphithecium are colourless, and green gonidia are found 
under the hypothecium. 

This plant is very nearly related to Placodium coralloides, 
Tuck. (Synopsis of the North American Lichens, i. p. 169), 
and P. cladodes, Tuck. (/c.). It differs from the latter by 
having colourless spores in each ascus instead of one brown 
one. It is also stouter and bigger than both species of 
Tuckerman. I have only seen specimens of P. coralloides. 
The big apothecia of P. frutiewloswm also retain their amphi- 
thecium throughout life. 

Placodium fruticulosum is an interesting plant which belongs 
to the subgenus Thamnoma of Placodiwm, created by 
Tuckerman for his species coralloides and cladodes. The 
thallus is throughout distinctly diploblastic, the protothallus 
being easily separated from the podetia, even when the latter 
are prostrate, near the margin of the plants. 

Several species of Placodiwm have a tendency to become 
fruticulose. Thus in H. Lojka Lich. Regni Hung. exsic. i. 
(1882), n. 26, Lecanora elegans Lk v. compacta (Arn.) Nyl. 
‘oe eee shows fruticulose podetia in the centre of the 
thallus. 


Aanthoria lychnea (Ach.) Th. Fr., N. and 8. America, N. 
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Asia and Europe. A number of small plants were found 
between some podetia of Placodium fruticulosum. Rocks in 
Scotia Bay, South Orkneys. 

Some fragments of crustaceous lichen are amongst the 
material brought from the South Orkneys, which, however, it 
is impossible to identify at present. 

But disregarding these we have before us, brought back 
by the Scottish National Antarctic Expedition, eleven species 
from the South Orkneys. It is difficult with these few 
specimens to draw any conclusions, but it is interesting to 
note that all are found in the Arctic regions, and five are 
more or less Alpine. The new species is, of course, not 
included in these observations. 

In a paper on the Greenland Lichens collected by 
Vanhoffen (* Bibl. Bot.,” No. 42, 1897), the author of the 
present paper mentions that of the 286 known Greenland 
species, 213 were found alsoin Germany. Of these latter 105 
(i.e, 49°4 per cent.) are purely Alpine species, 11 (5'1 per cent.) 
prefer Alpine conditions, and 97 (45°5 per cent.) are equally 
at home on the hills and in the plains. That is to say, 54°5 
per cent. are typical hill-species, and none of the Greenland 
lichens found in Germany are confined to the lowlands. The 
lichen-vegetation of the former very closely corresponds, 
therefore, to the German Alpine flora. 

We have not enough material to make such a complete 
comparison of the Antarctic lichens, but I would like to vive 
some statistics attempted with the lichens brought back by 
H.M. Discovery ships “ Erebus” and “Terror” in the years 
1839-1843. These number about 124, and 44 are apparently 
extra-European. But of the remaining 80 species, which 
also occur in Europe, 2°5 per cent. are typical lowland plants, 
23°75 per cent. typical Alpine plants, 66°25 per cent. are 
found on hillside and in lowland equally, 7°5 per cent. are 
exclusively Arctic, but of all the Antarctic and European 
species 73°75 per cent. occur also in the Arctic regions. 
Even the small material before us therefore admits of some 
interesting reflections on the great similarity between the 
Arctic, Alpine, and Antarctic regions in their lichen 
vegetation. 

We can imagine the ancient polar floras having been 
continuous at one period, and then, with the decrease in 
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the cold of the climate, the lichens followed the retreating 
ice and snow into the hills and the Arctic and Antarctic 
regions. 

We find further evidence for this when we compare the 
most highly developed and therefore oldest lichens with the 
lower and-therefore more recent forms, in regard to their 
distribution in the Arctic and Alpine zones. Of the Green- 
land fruticulose lichens 5:5 per cent. alone are unknown in 
Germany, of the foliose forms 14°3 per cent., and of the lower 
erustaceous forms as many as 35°6 per cent. But no special 
notice is taken of those species which occur in the regions 
lying between Greenland and the German Alps. A still 
more interesting comparison could be made by comparing 
the Antarctic lichens of America with the Alpine forms of 
the same continent and the Arctic lichens, but as yet the 
material at our immediate disposal makes this impossible. 

These few remarks do favour the view that a very close 
relationship does exist between the Arctic and Antarctic 
lichens, which, however, must date back to the time when 
they were still constituents of one flora. 

It will be seen from this that further collections of 
Antarctic lichens would be of very great interest. 


EXPLANATION OF FIGURES. 
Placodiwm fruticulosum, Darbish. 


Fig. 1. An upright podetium showing the small knob-like assimilators, 
which at the top, c, form the roof, which gives this lichen a 
crustaceous appearance, a, substratum ; b, protothallus ; ¢ 
top of podetium. x8, 

Fig. 2. Longitudinal section of a similar podetium, showing the distri- 
bution of the gonidia, a, in the rounded projecting assimila- 
tors. m, medullary, ¢, cortical portion, g, gonidia. x 12. 
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The PRESIDENT exhibited certain dried plants from 
Yunnan, recently received. They consisted of Gentians and 
Saxifrages, and included several new species. Photographs 
of the sheets of mounted specimens were also shown—a very 
useful addition to the description of new species. 


Mr. Harrow exhibited a series of plants in flower from 
the Garden, 
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Dr. BorrHwickK showed Peridermium piri aeicola. 


Mr. RurHErrorD HI. exhibited some interesting forms 
of Daisy without ray florets, also others with runners and 
abnormal growth of stem and stem leaves. The PRESIDENT 
instanced similar conditions in Senecios, and pointed out 
that accounts of adaptations to environment were much 
needed in our flora. 


Mr. M‘GLASHEN showed pecuhar forms of Mimulus—hose- 
in-hose—after the fashion of certain Primulas. 


The above gentlemen were cordially thanked for their 
papers and exhibitions. 
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MEETING OF THE SOCIETY, 
Thursday, July 13, 1905. 
Professor I. Barney Batrour, President, in the Chair. 


It was recommended by the Council that the hours of 
meeting of the Society during next Session should be— 
November, January, March—7-‘45 p.m. 
December, February, April—4 p.m. 
May, June, July—5 p.m. 


This was put before the meeting, and carried unanimously. 


Mr. Harrow exhibited a series of plants in flower from 
the Garden ; 


Mr. Taae, fruits from Bombay, and Fasciation in Cardwus 
palustris, The PRESIDENT remarked that this state seemed 
to be common this year. 


Dr. BorTtHWIcK showed Phytophthora parasitica on Wall- 
flower, and Woolly Aphis on Scots Pine. 


Mr. RuruerrorD Ht, referring to his exhibit last month, 
showed the same Daisy, which had reverted to its normal 
type, emphasising the difficulty of retaining malformation. 


The following papers were read :-— 


Nore oN ARENARIA TENUIFOLIA, LINN. AS A ScorrTisH PLANT. 
By W. W. Siu, M.A. 


This plant is recorded from various localities in the south- 
east of England, extending as far north as Yorkshire. 
Sowerby mentions that it has been reported from the coast 
of the Firth of Forth, but considers this record either a 
mistake or the plant a casual introduction with ballast, 
The record is due to George Don, 1806, and the pane 
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given is Pettycur in Fife. A specimen from that locality is 
in the Herbarium of the Royal Botanic Garden, Edinburgh, 
with Don’s name attached. 

In June of this year the plant appeared in considerable 
quantity in the neighbourhood of Edinburgh, in a locality 
where there is no reason to suppos® that it is truly native. 
The localities given for England—old walls, waste places, 
dry fields—would suggest that there also the plant is usually 
a casual, 

Of the three forms of the species given in Sowerby, Don’s 
specimen seems to be var. a, genwinuw ; the recent specimens 
agree with var. 8, /aza, with regard to the habit of the 
plants, length of capsule, and number of stamens. The 
glandular hairs usually present on the calyx are, however, 
absent. 


On Drosera Banksu, R.Br. By Dr. Morrison. 


When examining the Australian species of Drosera in the 
Melbourne Herbarium a short time ago, I found a specimen 
of unusual interest labelled thus, in the handwriting of the 
late Baron von Mueller:—‘“ Drosera Banksii, R.Br.; Port 
Darwin, 1890. Maurice Holze.” As the only specimen of 
this species hitherto recorded is that originally collected 
during Cook’s voyage by Banks, at the mouth of the 
Endeavour River, Northern Queensland, and now preserved 
in the herbarium of the British Museum, an account of 
the Port Darwin specimen should be of interest to botanists, 
especially as the plants are evidently in more perfect con- 
dition than the type specimen. Drosera Banksii was first 
described in 1824 in De Candolle’s “ Prodromus,”! with R. 
Brown as the author of the name. In 1848 Planchon 2 
published a full description of the plant from the type 
specimen, as also did Bentham * subsequently; and Bailey, 
in his “ Queensland Flora,” has evidently had to rely on the 
published descriptions without having other specimens to 


' De Candolle, ‘‘ Prodromus,” i. p, 819 (1824), 

* “Ann, Sci, Nat.,” ser. 8, ix. 291 (1848). 

= <P). Austral. ,” ii. 469 (1864), 

* “The Queensland Flora,” part ii., p. 550 (1900), 
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examine or record. Lastly, Mr. James Britten! published, 
in 1900, a figure of the plant, copied from a sketch by 
Sydney Parkinson, taken during the voyage, and evidently 
from a living specimen. The Port Darwin specimen com- 
prises three plants, each apparently complete, with root, 
stem, and flowers, measuring in total length—one 6-7 em., 
with 24 or 25 leaves; another 6 em., with 27 or more leaves ; 
and the third 33 em. A detailed description of these 
Specimens is here given :— 

Stem erect, slender, rather weak, continuing to grow out 
after production of raceme at its upper part. Root 
system well developed, and without a bulb; a number of 
strong fibres descending obliquely, some branching and 
showing smooth-walled hairs. Leaves numerous, scattered 
along stem from base to summit, none in the axile, largest 
at base of inflorescence and diminishing downwards; petioles 
slender, sparingly pubescent, up to 5 mm. in length, thick 
at base, and attenuated in upper half, attached close to 
truncate margin of lamina, which is suborbicular, thin in 
texture, and under 1 mm. diam., excluding the glandular hairs 
on its margin; stipules persisting during flowering on upper 
half of stem, slightly attached to base of petioles, but other- 
wise free, scarious, brownish, lanceolate, with a long filiform 
or flagellate point of nearly equal length, and a few shorter 
laciniate teeth on the sides, the whole 1 mm. long. <A 
unilateral raceme, between 3 and 4 cm. in length, is 
produced at the upper part of the leafy stem, which con- 
tinues to grow out and produce a terminal flower; it is 
leaf-opposed, pedunculate, bears three flowers without bracts, 
and is furnished with slender, fusiform, smooth, appressed 
peltate hairs, the lower end being produced considerably 
below the attachment. Pedicels 2°5 mm. to 4 mm. in length; 
sepals ovate-lanceolate, obscurely toothed, villous, not 
exceeding 15 mm.; petals twice as long, apparently white ; 
anthers broader than long; styles three, about 1 mm. in length, 
forked near the base, and sometimes a branch again bifurcate, 
the long branches tapering, stigmatic to near the fork ; 
ovary broadly ovoid; seeds ovoid, black, smooth, 1 mm, 
long. ‘ ; 
The division of the genus Drosera into two main sections, 

1 "Journ. of Bot.,” vol. xxxviii. p. 207, pl. 410 B. (1900). 
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as followed by Bentham, recommends itself by the separa- 
tion of those species furnished with bulbs from all the 
others that have fibrous roots. The vegetative organs of 
large groups of species must be considered of prime import- 
ance for purposes of classification, when they show such 
marked differences, as observed in Droseras, seeing that 
they are specially adapted to the primary needs of the 
plants. In this case, however, in addition to the contrast 
between the bulbous and fibrous roots, there is a very 
apparent distinction between the styles of the bulbous forms 
as a whole and those of the section Rorella, these organs 
being multifid in the one series, and simple or only slightly 
divided in the other, with very few exceptions on either 
side. For the primary division of the genus the character 
of the root, and to a less extent of the styles, is taken; but 
the organs made use of for the further subdivision—stem, 
leaves, and flowers—are applied to an unequal degree in 
the two sections, the vegetative organs being of greater 
importance in Ergaleium, while in Rorella those of the 
reproductive system come more into force. In Ergaleium 
the styles are more uniform, and the stem and leaves show 
greater variability ; but in Rorella the stem and leaves are 
varied to a less extent, while the styles and inflorescence 
generally are more heterogeneous and furnish the characters 
required for the formation of smaller groups. 

The fibrous roots and bifureated styles of Drosera Banksii 
seem, therefore, to forbid any doubt as to its position, namely, 
in section Rorella, near D. indica, a species with an elongated 
leafy stem, though without stipules, which are found in the 
majority of the species of the section, and possibly in all 
except those of annual duration. The transference of D. 
Banksti, with its elongated stem and stipules, to Rorella, 
would consolidate rather than confuse the arrangement, 
seeing that some caulescent species comprised in the Cape 
flora are already in that section, and have mostly, though 
not all, well-developed stipules. The division of the whole 
genus, according to the root-system, thus establishes two 
parallel series of similar extent, each comprising groups of 
forms, more or less comparable with those of the other 
series. 


There is a marked resemblance, from various points of 
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view, between D. bulbigena in the Ergaleium section and 
D. Banksti, the size and general aspect of the two species 
being similar; but while the root of one bears a bulb, that 
of the other is fibrous. The stem and leaves seem alike; but 
in the one stipules are absent, and the lowermost leaves 
are reduced to scales; while in the other stipules are present, 
and the leaves, though reduced in size towards the base, 
retain their leaf-like character. The slightly divided styles 
of D. myriantha, and in some degree also of D. bulbigena, 
detach these two species from the other cauline forms in 
section Ergaleium, and bring them into juxtaposition with 
D. Banksii in the opposite series. The somewhat abrupt 
diminution in size, and the withered condition of the leaves 
of the lower third of the stem, observed in the Port Darwin 
specimens of D. Banksii, may be due tu submersion or dense 
shade, or some other unfavourable condition affecting the 
lower part of the stem. It is possible, however, that they 
may represent a previous season’s growth of the plant, but 
no evidence of a dormant bud is apparent. The stipules in 
these specimens are not so caducous as they appear to have 
been in those originally collected at the Endeavour River 
by Banks, persisting as they do on all of the well-developed 
leaves of the upper half of the stem, even when the flowers 
in the raceme were well advanced. The peculiar position 
of the inflorescence is constant in all the plants so far 
observed. The raceme, which is usually terminal in caules- 
cent forms, is in this species lateral or leaf-opposed, though 
larger than the continuation of the stem beyond its base, 
and appearing at first sight to be itself the main axis. This 
formation seems to be of the same type as that seen in the 
small group of Baleares species, including D. stolonifera and 
others. 

It is interesting to note how the presence of a bulb in 
species of Drosera is associated with the absence of stipules 
and the reduction of the lower leaves to scales; the latter 
condition, it may be remarked, occurring in the rosette forms 
as well as in the caulescent. The function of the dormant 
bud among the leaves above ground in the Rorella section 
is  astorred to the bulb in Ergaleium. The elongated 
distant petioles, with small stipules, of D. Banksii, however, 
do not seem well fitted for the protection of such a bud; 


118 BOTANICAL SOCIETY OF EDINBURGH. — [Sess. txts. 


but the necessity for it does not exist in the perpetual 
summer of the Tropics, as it does in temperate climates, 
with their strongly contrasted seasons in which either a 
cold winter or a hot and arid summer necessitates special 
provision for the safety of the plant. Iu tropical countries, 
neither bulb nor dormant bulb may be required: and, as a 
matter of fact, no bulbous species are found in those regions, 
with the exception of D. peltata, which ranges from its home 
in Tasmania and Australia to Java, Ceylon, India, and 
southern China. 


if 
¥ 


if 


}! 


‘i PAA aad ak sa 
PV Ue WIE AS® 

a) wey dP Tap he ¢ 

1 ly Bile Ra. 
ee “ 


we i agin elas 


TRANSACTIONS AND PROCEEDINGS 


OF THE 


BOTANICAL SOCIETY OF EDINBURGH. 


SESSION LXX. 


MEETING OF THE SOCIETY, 


November 9, 1905. 
Professor I. Bayney Batrour, President, in the Chair. 


The following Office-Bearers of the Society were elected 
for the Session 1905-6 :— 


PRESIDENT. 
Professor IsAac BayLey Baurour, M.A., M.D., D.Sc. F.R.S., F.LS. 


VICE-PRESIDENTS. 


| J. Roraerroxp Ariz, Esq. 


ALEXANDER Coway, Esq. 
| James Wayvtock, Esq. 


Symryeron Grieve, Esq. 


COUNCILLORS. 


J. A. Terras, B.Sc. 

Professor J. W. H. Tratu, M.A., 
MED HRS: Ts. 

WixuiamM Youna, Esq. PercrvaL C. Warren, Esq. 

R. Srewart MacDoveatt, M.A., | Winntam Wiirramson, Esq. 
D.Sce., F.R.S.E. Harry F. Taaa, F.L.S. 


A. W. Borrawick, D.Sc. 
Arruur E, Davies, Ph.D., F.L.S. 
JAMES GRIEVE, Esq. 


Honorary Secretary—Wiw11amM Crate, M.D., F.R.S.E., F.R.C.S.E. 
Curator of Herbariwm—W. CarpweLt Crawrorp, M.A., F.RS.E. 
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Foreign Secretary—Rev. D. Pavn, M.A., LL.D. 
Treasurer—RIcHARD Brown, C.A. 

Honorary Assistant-Secretary—W. W. Swarr, M.A. 
Artist—Franois M. Carrp, M.B., C.M., F.R.C.S.E. 
Auditor—Ropert C. Minuar, C.A. 


LOCAL SECRETARIES. 


Aberdeen—Professor J. W. H. Trait, M.A., M.D., F.LS., FBS. 
Bathgate—Ropert Kirk, M.D., F.R.C.S.E. 
Berwick-on-Tweed—FrANcis M. Norman, R.N. 
Birmingham—W. H. Witxryson, F.L.S., F.R.M.S., Manor Hill, Sutton 
Coldfield. 
Bournemouth—JoHn ARCHIBALD, M.D., F.R.S.E. 
Caleutta—Davip Pratn, M.B., F.R.S.E., F.L.S., Royal Botanic Garden. 
“i Professor S. C. MAHALANOBIS, B.Sc., F.RS.E., F.R.MLS., 
Presidency College. 
Cambridge—ARtTHUR Evans, M.A. 
Croydon—A. Bennett, F.LS. 
Dumfries—Professor G. F. Scorr-Enutot, M.A., B.Se., F.LS. 
Dundee—Protessor P. Grppes, F.R.S.E. 
East Liss, Hants—JAmMES SYKES GAMBLE, M.A., C.L.E., F.R.S. 
Glasgow—Professor F. O. Bower, Se.D., F.R.S., F.LS. 
a Professor J. CLELAND, M.D., LL.D., D.Sc. F.R.S. 
% ALEX. SOMERVILLE, B.Sc., F.L.S. 
Lincoln—Grorck May Lowe, M.D., C.M. 
London—WILLIAM CARRUTHERS, F.R.S., F.LS. 
s J. F. Dutam, B.A., F.L.S. 
x EK. M. Hormus, F.L.S., F.R.H.S. 
- Sir Gnorer Kine, M.D., F.R.S. 
_Melrose—W. B. Boyp of Faldonside. 
Otago, New Zealand—Professor James Gow Brack, D.Se., University. 
Perth—Sir Ropgert Putuar, F.R.S.E. 
Philadelphia, U.S.A.—Professor Joan M. Macrarnane, D.Sc., F.R.S.E. 
St Andrews—Professor M‘Inrosn, M.D., LL.D., F.R.S.E. 


" Rosrert A. Roperrson, M.A., B.Sc. 
< Dr. J. H. Wrson. 
Toronto, Ontario—W. R. Rippett, B.Se., B.A. 
i Professor Ramsay Wricut, M.A., B.Sc. 


Wellington, New Zealand—Sir James Hecror, M.D., K.C.M.G. 
F.R.SS. L. & E. 
Wolverhampton—JoHN FRASER, M.A., M.D. 


> 
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The TREASURER submitted the following Statement of 
Accounts for the Session 1904-5 :— 


INcomE. 
Annual Subscriptions for 1904-1905 : é : - £4815 0 
Do. Arrears . : - i : ’ 915° 0 
Do. in Advance . : : . : iP LOm oO 
Contributions of Life Members ; : . ‘ ; Bh BG, 
Transactions sold. : : ; : WS) lL 8} 
Subscriptions to Tiustration Fund . : : ; : : LOO) 
Interest on Deposits in Bank . 2 t : : : HW.) 
: £94 0 0 
EXPENDITURE. 
Printing (including Transactions for 1903-1904, 
£23, 7s, 9d. ; and for 1904-1905, £36, 10s. noe Se eetish HS al 
Rooms for Meetings, Tea, etc. . : ; a oO 
Stationery, Postages, Carriages, etc. : A : 2 Be 33) 
Fire Insurance on Books, ete. . : : . : : (Oh 5, Ae) 
Excess of Income over Expenditure : : : : 5 11 6 
£94 0 0 
State oF Funps. 
Amount of Funds at close of Session 1903-1904. >» elOT 14-78 
Add—Increase during Session 1904-1905, as above. plik 1a) 
£113 6 2 
Being :—Sum in Current Account with 
Union Bank of Scotland, Ltd... £10 8 7 
Sum in Deposit Receipt with do. 100 0 O 
Due by Treasurer : : Pes <7 
As above : : £113 6 2 


Note.—Subscription in arrear, 1904-1905, 15s. 


The PresipeNT remarked that the Society would receive 
the report of the year’s finance with satisfaction, and on his 
motion a cordial vote of thanks was given to the TREASURER 


and to the AUDITOR. 
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The following gentlemen, recommended by the Council, 
were elected Honorary Foreign Fellows :— 

Dr. GorrLiEB HABERLANDT, Professor of Botany in the 
University and Director of the Botanic Garden, Graz. 
Dr. Epuarp JANOzEWSKI, Professor of Plant Anatomy 

and Physiology in the University, Cracow. 
Dr. Ernst STAHL, Professor of Botany in the University 

and Director of the Botanic Garden, Jena. 


The following candidates were proposed as Resident 
Fellows of the Society :— 

RoBERT CAMPBELL, M.A., B.Sc., Geological Department, 
University of Edinburgh. Proposed by Professor 
BayLEY Batrour, F.R.S., seconded by W. W. 
Smith, M.A. 

W. Epear Evans, B.Sec., 38 Morningside Park. Pro- 
posed by Professor BayLEY Ba.rour, F.RS., 
seconded by W. W. Smirn, M.A. 

JAMES WaTERSTON, B.D., 9 Woodburn Terrace. Pro- 
posed by Professor BayLey Bautrour, F.RAS., 
seconded by W. W. Smits, M.A. 


Mr. WitiiamM Evans exhibited living examples of tive 
species of Avecia found this autumn at the reservoirs in the 
Edinburgh district, and explained that the unusually low 
state of the water in the ponds had favoured the appearance 
- of these plants. One species, &. erystal/ina, was an addition 
to the Scottish list; while another, &. fwitans, had not been 
recorded from Scotland since 1864. 


Professor 1. BAYLEY BaLrour gave his Presidential Ad- 
dress.! 


The following communication was read :— 


' During reconstruction of buildings at the Royal Botanic Garden, 
the pepe ee of the President’s address, containing the obituary 
notices and other matter read to the Society at its opening meeting, has 
been mislaid by uim, and is not yet available for publication, 
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ACACIAS IN Various PLaces: A Srupy IN ASSOCIATIONS, 
By G. F. Scorr Extior, M.A., BSce., F.L.S. 


In the study of Plant Associations, one is met at the 
outset by serious difficulties arising from the various classifi- 
cations adopted by different authors. 

Those employed in England and in France are, so far as 
the general idea is concerned, very much the same: but in 
Germany, in the United States, in Russia, and in Scandinavia 
respectively, the system of classification does not agree, even 
in essentials, either with that used in France or with each 
other, whilst as regards details almost every observer seems 
to make up his own descriptive terms. 

Thus this, the youngest department in botany, runs a risk 
of being choked, whilst still growing up, in a thorny wilder- 
ness of terminology, which nevertheless shows how rich and 
fertile is the field of inquiry. 

The reason of this confusion seems to be that botanists 
have at once rushed to the task of mapping out associations 
and giving them names. But no one would make a geological 
map without having both a definite idea of the succession of 
geological strata and of the numerous variations in the 
structure of ordinary sedimentary strata by the occurrence 
of volcanic dykes. I think there is just as definite and 
regular a succession of associations on any one spot as there 
is of geologic strata, whilst wherever rock, water, or desert 
conditions interrupt the ordinary climatic factors, whole 
series of transitional or fringing associations occur which 
connect the normal type of the district with rock, water, 
or desert associations. It is a mistake in policy, n my 
opinion, and produces confusion, if these transitional fringes 
are classed as associations in themselves. To attack the 
general question is much too dangerous an attempt for a 
short paper, and I shall only try to show how, if we recog-, 
nise that many associations bordering desert countries are 
only transitional, the study of the subject is very mueh 
simplified. 

The characteristic plant of all those associations which 
surround deserts in sub-tropical and tropical countries is the 
genus acacia. It is a very variable genus, and contains some 
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420 species. Why it should appear so regularly near but not 
quite over true deserts seems to depend on the following 
adaptations :— 

1. The roots are usually very long, twenty to thirty feet in 
some cases, so as to reach deep-seated water. 2. The leaves are 
generally protected against strong sunlight by special devices, 
phyllodes, special powers of movement, etc. 3. Grazing 
animals are kept off usually by stipule spines, or, especially 
in the Australian species, by the development of tannin in 
the bark. Some species are extremely hardy: A. Greggia 
(the one used for the lac-insect) is able to do with only three 
inches of rainfall in the year; A. Jongifolia is a sand-dune 
plant. 

Now in a general way, when one passes from an ordinary 
tropical “monsoon” wood into a desert, the vegetation 
changes as follows :— 

First, the ordinary, close-ranked array of the tropical wood 
becomes altered into a light, more open wood. Second, the 
trees separate, forming clumps or patches, as one finds in an 
English park. Third, the trees become thorn-trees. Fourth, 
the thorn-clumps scatter and become scrub or thickets of 
thorny bushes. Finally, the thickets open out into isolated 
pioneer thorn-shrubs or small trees dotted over the ground 
like the plants in an orchard, 

These isolated pioneers or scouts are almost invariably 
acacias, Whilst the proportion of acacias and certain other 
‘Leguminose diminishes gradually in the vanguard of scrub 
and advanced guard of thorn woods until in the true “mon- 
soon” wood there are exceedingly few or none at all. 

This sort of succession can be seen in a great many places. 
Even in the Mediterranean region A. Farnesiana thrives and 
is even cultivated for its flowers (100,000 lbs. of essence has 
been made at Grasse). 

In Egypt their importance is at once manifest. As one 
slowly steams up the Nile between sloping mudbanks a few 
feet high and covered with lupines and Lubia beans, the 
only vegetation. above the bank consists of acacias or an 
occasional line of tall, graceful date-palms. 

On landing, one finds a perfectly distinct line which shows 
the limit of the last inundation of the Nile. Beyond this 
line, acacias are almost the only shrubs or trees. They also 
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often form rough hedges near the villages. They are: very 
prominent in the. roéky islets of the second cataract at Wady 
Halfa. The species of which I took special note were Acacia 
Seyal, L. “Seyal,” the Shittah of the Bible; a shrub usually 
seven feet high, with a stem ten inches in diameter. It 
oceurs in crevices of granitic rocks and also in sand or 
alluvium, sometimes at altitudes fully five feet above the 
level of high Nile. This is of great importance both as 
fuel and for use in the “sakkiehs” or waterwheels (Nos. 3364, 
3333). A. albida, Del., “ Arras” or “Tolla’ih,” a plant 
twenty feet high, was found in a wind-sheltered position some 
two miles south of Korosko. It also extends above the limits 
of high Nile and occurs in the Wady Halfa islets (3369, 
3403). A. tortilis, Del., “ Sallah” or “Seyal,” also above the 
inundation limit and in the sandy granitic soil of the islets 
(3370). A. arabica, Willd., “ Garrad” of Berbers, “Sunt.” of 
Egyptians, Babool; fairly common at or a little above the 
level of high Nile (3381). A. lata, R. Br., fairly common 
in granitic rocks at the first cataract; a shrub or small tree 
just about the inundation limit (3436). These acacias are all 
liable to injury from the numerous camels, donkeys, and goats. 
In some places they seem to be disappearing altogether. 
With the exception of A. lw/a, they all extend over a very 
wide range of country from Abyssinia and the Upper Nile to 
Senegambia: probably they are found all along the southern 
border of the Sahara. A. araiica extends eastward through 
Persia to Afghanistan. Some of them form woods of 
enormous extent, as, ey., the Seyal, from about 29° N. 
lat. to Konka. This species goes as far south as 9° N. lat. 
on the Nile. A. tortilis is the gum-acacia of the Tripoli 
desert. According to Ascherson in Rohlf’s “ Kutra,” it is this 
species that makes the acacia woods in South Tunis between 
Gafsa and the coast on the southern flanks of the mountain 
Ben Hedma at 344° Grad. It is also generally distributed 
on. the stony desert on the road to Sokna from Beni Ulid 
and south of Misda. When upon the Anglo-French Sierra 
Leone Boundary Commission, I was able in the hinterland 
of that colony to reach an altitude of 3000 to 3500 feet at 
the Farana branch of the Niger. Here the ordinary monsoon 
forest had already been replied: The country was grass- 
1 The numbers refer to my herbarium book. 
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covered, with everywhere scattered trees: one could see 
perhaps a quarter of a mile in every direction. I selected seven 
plants as characteristic of this grassy, tree-covered plateau. 
All of them were Leguminose (Albizzia fastigiata and others). 
At this point the first step in the change from monsoon 
wood to acacia scrub had been taken, but to get the acacia 
pioneers, we should have been obliged to go much further 
to the north. 

The district bordering the Sahara on the south is pre- 
cisely that of which we know very little, but it is at least 
likely that similar acacia woods are or were common all 
along the border of the Sahara. 

Somaliland is in some places a desert almost as devoid of 
vegetation as the Sahara itself. A transitional acacia and 
thorn-scrub region, with a long dry season, occupies a large 
area in British and German East Africa to the south of 
Somaliland, 

From Mombassa to Kibwezi and Machakos I marched 
through this transitional zone. Acacias are exceedingly 
common and characteristic: they are, with succulent 
Euphorbias and Dioscoreas, perhaps also the most impressive 
features of the flora. There is a great deal of variation in 
the character of this scrub. Sometimes the acacias and 
other trees are scattered and distant, whilst the ground 
between is almost bare of vegetation. In other places the 
trees are in close order: flowering plants, creepers, and 
‘grasses cluster round their stems, and a considerable under- 
growth springs up. Gnarled and twisted acacias of all 
sorts and sizes, with bright white bark and a very thin and 
naked appearance, are the most usual shrubs and trees. 
Grasses and sedges growing in small tufts are dotted over 
the ground between these trees, but only as an open flora, 
for the soil can be distinctly seen. These grasses form no 
sward or turf: except immediately after the rains, they are 
dead, dry, and withered up. Oceasionally a tiny gazelle or 
“paa” with large ears springs out of the thorns and vanishes 
down the path. . A closer search reveals (or at least used to 
do 80) quantities of game such as ostriches, zebras, giraffes, 
Clarke's gazelle, ete. This district is in part the same as 
that described in Engler’s “ Pflanzenwelt Ost-Atfrikas,” which 
is connected especially with German East Africa, There is, in 
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this book, the usual wealth of detail which is characteristic 
of German botanical work. Dr. Engler makes about ninety- 
five associations grouped under nine heads or formations, and 
In at least twenty of these associations acacias are found. The 
table which follows gives the titles of these acacia associations 
and the species which are recorded for each. 

é N ow if one glances over this table, it must be confessed that 
it 1s exceedingly difficult to form any clear idea of the distine- 
tions between and characters of these twenty associations. 
The first four belong to the coast, the next three are associations 
found below an altitude of 125 metres. Those marked v. a, 
b, and ¢.a are frankly acknowledged as transitional by Engler 
himselt. My view, however, is that all these twenty associa- 
tions are transitional: the majority of them are variations of 
an acacia-scrub region dependent on local differences in soil, in 
shelter, and in the amount of moisture. On the coast where 
the air is laden with moisture from the sea, one finds the 
usual thick evergreen wood with an occasional acacia on its 
outer edge (ii. C). This wood becomes more open in drier 
places where A. pennata is best able to take a prominent 
position (ii. D): further inland, where the influence of the 
sea moisture is less pronounced, the wood becomes a thick 
bush (iii. ¢); and in still drier places what Engler calls a 
thorn-bush thicket (ii. E and ii. 0). 

lf a river cuts through this bush or thorn-scrub, its banks 
are covered by a strip of wood dependent on the river 
moisture, with a few acacias which are probably on the 
outside edge of the wood next the bush or thorns (ii. F). 
Much of the land is too dry even for thorn-bush thickets, and 
here comes in a pioneer acacia association, the sv-called 
“ orchard steppe,” from a somewhat fanciful resemblance of 
the scattered acacias to an orchard (iv. c). In rocky places 
and little broken hills where the moisture is in crevices of 
the rock, the acacias are often partly replaced by Euphorbias 
and other succulents (iv. /). 

At a height of about three thousand feet, this acacia region 
begins to shade off towards the monsoon wood, or, a8 Engler 
calls it, an “upper dry tropical wood,” which is characteristic 
of African plateaux at about this altitude. The transitional 
stages are a close steppe bush thicket (iv. a) and a steppe 
wood (iv. /) 


8S. LXX. 


[Ses 


ACACIAS IN. VARIOUS PLACES. 


j 


18US. 


A. subalata. 
A. tortilis. 


A, verugera. 
A, Catechu. 


A, Stuhlmanni. 
A, Holstii. \ 
A. ethaica. f 

A, usambarer 
A. stenocarpa. 


A, leucacantha. ) 


A, teilensis. 


128 


"Ul ZI. 


x 


x 


* “I QOLT 09 poom [eotdoay Aap teddy 
* poom oddoqzs Urey uNoUr [BUOT4ISUeLY, 
e ; , *  (TLlos yoRtq) eddeqs 
ysnq sa[yaey ‘uoser yeuorisuvay, 
: x * (tros va5-por) eddoeqs 
ysnq sa[ijtey ‘uower [BuorzIsuerly, 
* (puelur sureld) poos [eranyye yor, 
: ? *  yeuuearg 
* ezuBsn "A JO YyNog WO spoom Yysug 
. é *  foL1eyur Jo spoom addayzg 
‘ *  qotsequt yo saddaqs ssvis-aa.L], 
4 * LOLIazUT Jo seddays ssvis-ysng 
*  «oLrayur yo ysnq-u10y4 vIqcoydng 
‘ * LOYSJUL FO syayoryy ysnq eddaqyg 
‘ : IOLIazur Jo saddays pavyo1g 
‘+ * (ureZy Mozaq) SpuRy 


. . 


| -YSnq JomofE Jo syayoryy YBnq-aLOU, 


"  *  * "Cur gZT AoTaq) spurl 


| -ysnq dame, jo saddeys ssvid-a0.y, 


. . . . . Cm GZL 
MO]Aq) Spurpysng A9MoT JO Ysa YormL 


es : 48809 JO Spoom [RIANTTY 


: ri 4svoo Jo Jayorgy Ysnq-a10UT, 
; 48809 JO Xe[duI09 BHI[-Poo mM 
, . YSU JSVOd 1A9I1T19A9 HOYT, 


tzzte 


. spirocarpa. 
A, Seyal. 
nutans. 
Alb 


A, Senegal. 
Sastigiata, ete. 


A, pennata. 
Cassia spp. 


A. mellifera. 
Dichrostachys 


A 


Noy. 1905. ] ACACIAS IN VARIOUS PLACES. 129 


Where rivers cut their way through a monsoon wood their 
banks are covered with closely set riverside woods. In these 
riverside woods acacias may be present (iv. 7). 

But between Uganda and the coast and round Kilimanjaro 
and Kenia there is elevated land which has plenty of water 
and enjoys a distinctly temperate climate. The flora is also 
of a temperate character, and consists of grasslands on the 
plains and forests on the hill-flanks and sheltered valleys. 

Where this rainfall makes itself felt, the grass, eg. on flat 
or open ground, obtains some advantage and grows more 
luxuriantly. The scattered bushes or trees of acacia and 
other plants are then surrounded by distinct grass, and 
constitute the “ bush-grass steppes ” and “ tree-grass steppes ” 
(iv. h, iv. 7, i. n) of Engler. 

On the other hand, at the meeting-place of temperate 
mountain forest and acacia scrub, one finds mountain steppe 
woods in which the acacias are abundant so long as the soil 
is reddish laterite (v. «), but become much less prominent 
when humus has accumulated and forms a rich black 
soil (v. D). 

The bush-woods on the southern bank of the Victoria 
Nyanza seem, if I can judge from the notes of Dr. Stuhlmann, 
to be not one special association but a mixture of several. 
The so-called savannahs (iv. ») appear to be quite similar to 
what I have seen along the Kagera river, viz. alluvial plains, 
very dry and bare in the dry season, but overflowed in the 
rains. In other words, they are exactly the same as the 
Nile acacia region in Egypt. 

Thus these twenty “associations” seem to me to fit fairly 
well into their places as transitional stages between wood and 
the orchard steppe, or between mountain forest and the latter. 

Turning to South Africa, the desert of the Kalahari, 
Damaraland, Namaqualand, and the Karoo are not without 
the usual border of acacias. These occur in the high veldt 
of the Orange River Colony and Transvaal, where A. robusta, 
ete., grow either in a scattered, pioneer fashion over the 
grasslands, or sometimes in close order, forming light, open 
woods. 

In Cape Colony, one of the views that I remember best 
is that from the top of the Boschberg in Somerset Kast. 
Looking over the plains, which are interrupted here and there 
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by great flat-topped hills of recent sandstone, one sees how 
the dense thorn-woods and thickets which cluster round the 
base of the Boschberg open out into patches of wood which 
again scatter into isolated acacias and extend far out into the 
plain. Green river-woods accompany the windings of the 
Fish river, which also extends across the plains. 

On the banks of dry riverbeds in the Karoo itself, A. 
horrida (Doornboom), A. detinens (Wait-a-bit), and A. Giraffe 
are almost the only shrubs which can exist (Drude, “ Hand- 
buch der Pflanzengeographie”). Also in the deserts of 
Damaraland there are thick woods along some of the 
watercourses which are composed chiefly of acacias (A. 
detinens, var. bijuga, A. hebeclada) (Schimper, “ Pflanzen- 
geographie,” p. 660). 

I have no exact data as to the occurrence of acacias in 
India, but A. planifrons seems to be a pioneer in certain 
deserts (¢/. Schimper, /.c., p. 290), and thorn-woods are common. 
Kurz (see Schimper, /.c., p. 407) describes in Pegu certain dry 
forests, Sha-woods, chiefly of Acacia catechu, which, from 
description, resemble very closely the East African 
thorn-bush. 

In Australia there is the Mulga Serub (4. @newra). Also, 
according to Tenison Woods (Drude, /.c., p. 497) the Brigalow 
Serub, on the western side of the coast mountains of 
Queensland, would seem from his description to be a similar 
association and similarly situated. The dominant plant is 
Acacia harpophylla (with A. saligna and A. excelsa); the 
bluish-gray colour of its sickle-shaped leaves gives to the 
whole scrub a peculiar silver-gray sheen. This scrub is a 
fairly close thicket, and covers a large amount of ground. It 
seems able to hold its own even on fairly good soil, for cattle 
do not eat the young shoots and devour the grasses (Proc. 
R.S. N.S. Wales, vol. vii. p. 565). The Kangaroo thorn, A. 
armata, is protected by thorns, but many of the Australian 
acacias rely upon the astringency of the bark, which has 
sometimes from 26 per cent. to 48 per cent. of tannin One 
species, A, gimucescens, is poisonous, and a nareotic is obtained 
from it which is used by the natives to stupefy fish. So far 
as one can gather from descriptions, these Australian acacias 
fringe the inland desert in quite a typical way. 


' A, binervata, A. decurrens, A. dealbata, and other wattles. 
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In South America I found that an acacia, 4. cavenia 
(832, Chile), is or used to be the dominant plant over a 
considerable part of the Central Chilian valley, i.e. from 
Itata to Chillan. 

This is the transitional zone between the temperate flora 
of South Chile and the horrible desert of Atacama and 
Tarapaca, where the only plant found by Darwin was a 
lichen growing on mule-bones. 

In the locality where this acacia once existed in great 
numbers there is a very long dry season, and probably there 
is underground water. The Guanaco used to be common all 
over this part of Chile, so that the stout spines are not 
unexpected. 

On the other side of the Andes, near Mendoza (Argentine) 
there is an association of thorny shrubs, the Chanar (Gouwrliea 
decorticuns), which, though not an acacia, seems to have a 
similar habitat. 

In Brazil the “ Carrascos,” composed of Acacia dwmetorum, 
are thickets of thorn-shrubs sufficiently open to allow a 
horseman to pass in any direction (Schimper, /.c., p. 282). 

In Nicaragua A. spherocephala and A. cornigera are well 
known on account of the ant-police which they support, but 
I have not been able to satisfy myself as to their country. 

In Northern Mexico, Arizona, and Texas, the extensive 
chaparal (Prosopis glandulosa and P. pubescens) is an 
acacioid thorn-serub association, and acacias occur also in the 
sub-tropical steppes of Mexico, but here again | have not 
definite data (Schimper, /.c., p. 509). 

I must not omit the Island of Socotra, where the acacias 
socotrana, Balfour fil. (on plains near the sea on north side of 
island) and A. pennivenia, Schweinfurth (Tamla), as well as 
Dichrostachys dehiscens, Balt. fil. (Kadhab and Hadibu plains) 
occur, as well as an acacia undescribed? (plains near Galonsir). 
These plains have been described by our President as part of 
the Arabo-Saharan desert. 

I think that this very imperfect sketch of the distribution 
of acacia shows that it is the commonest and most character- 
istic constituent of desert-bordering associations both in 
tropical and sub-tropical countries. They are often the 
dominant plant in thorn-scrubs, thorn-woods, and light woods 

1 Balfour, “Flora of Socotra.” 
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near deserts, and, so far as my own experience goes, they are 
almost always the scouts or pioneers which extend farthest 
into the desert. 

Any attempt to make separate associations of every 
transitional stage between desert and wood must result in 
confusion, because all sorts of changes take place. Climates 
do not, as is usually supposed, remain invariable. In such a 
transitional zone, if a climate becomes, ever so little, drier, 
then the pioneer acacias will be killed out, woods will break 
up into thickets, and pioneers are formed trom the thickets. 
If, on the contrary, the climate becomes a degree more humid, 
then the acacias break new ground in the desert and the 
whole army of plants behind them colonises a little more 
of it. 

Moreover, changes in the vegetation may occur without 
any change in climate. The acacia fringe is, or used to be, 
the favourite pasture of hordes of grazing animals, antelope, 
zebra, guanaco, kangaroo, etc. Now these animals are not 
necessarily mere vegetable demons. If one watches a flock 
of merino kids devastating an acacia without paying the 
slightest attention to its horrible-looking spines, one is apt 
to think that this mild, innocent-looking little animal is a 
mere Apollyon of plants. The camel and the goat also are 
supposed, and probably with some reason, to have utterly 
devastated the flora of Egypt. But in all such cases the 
battle is untair: grazing animals in big battalions are supplied 
with water and protected by man, so that enormous numbers 
act on one particular spot. Under natural conditions I 
think that grazing animals, although they may do harm, do 
an enormous amount of good. 

Desert soil consists of sand, gravel, or rock; it is unworked 
soil, “urboden” in the German sense; it has no leaf-mould, 
no black earth full of valuable salts and decaying animal 
matter; there are no worms and probably no nitrogenous 
bacteria except those of the acacia and other leguminous 
roots. In such places the manure of grazing animals is 
scattered by birds and insects over a square foot or so of the 
neighbouring soil and improves it enormously. On_ this 
square foot young herbaceous seedlings will develop 
vigorously ; they will form a close green carpet during the 
rainy season and will protect each other, remaining green 
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long after their unprotected neighbours have withered away. 
So that the manure of grazing animals favours the change 
from pioneers to thicket or from thicket to woods, 

I shall mention two cases in which such differences have 
been brought about. 

The guanaco in South America has the curious habit of 
depositing its droppings in one locality for long periods. 
These spots are conspicuous on account of their rich green 
vegetation amidst the surrounding desolate and burnt-looking 
steppe. 

Then also, in some parts of India, conspicuous green 
patches may be noticed on the burnt-up, brownish-yellow 
hillsides. These are where the natives have folded their 
flocks, and the more vigorous growth due to manure has 
prevented drought from having its usual effect. 

I could mention similar cases in this country. 

These considerations are sufficient, I think, to show that 
an association is not a stationary organism susceptible of 
exact definition, but that it is always trying to extend its 
borders, It is probably also, like a species or like an animal 
during its life, perpetually changing with varying conditions, 
or, if it refuses to adapt itself, being suppressed by something 
better able to stand the new conditions. 

Since writing the above paper, a remarkable confirmation 
of my views has appeared (“Geographical Journal,” Dec. 
1905, p. 670). 

“This year the whole distance between Algeria and the 
Niger has been traversed by one traveller, M. E. F. Gautier, 
whose excellent studies on the physical geography of the 
North Saharan borderlands have been frequently alluded to 
in the Journal. The explorers set out from Tuat on 12th May 
1905. Gao, on the Niger, was reached on 3rd August. A 
short account of the jonrney, based on a communication to 
“Le Temps,” appeared in the October number of “ La Géo- 
graphie.” For the last 375 miles before reaching the Niger, 
the traveller crossed an unbroken steppe, covered with a 
widely spaced forest of mimosas, between which a fine grass 
grows. This M. Gautier considers as characteristic of the 
southern border of the desert from the Atlantic to Egypt.” 
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MEETING OF THE SOCIETY, 
December 14, 1905. 
Rev. Dr. Davrp Patt in the Chair. 


The following gentlemen, recommended by the Council, 
were elected Corresponding Members :— 

Luso ApAmovic, Professor of Botany and Director of 
the Botanic Garden, Belgrade. 

FREDERICK Manson Baiky, F.LS., Colonial Botanist of 
Queensland, Brisbane. 

J. Castmiro Barpoza, Director of the Botanic Garden, 
Oporto. 

M. W. BelseRINCK, Professor of Bacteriology, Delft. 

Harry Bouus, F.L.S., Cape Town. 

Dr. DouGLas CAMPBELL, Professor of Botany, Stanford 
University, California. 

L. CockayNE, New Brighton, Canterbury, New Zealand. 

JOHN MERLE Cou.rer, Professor of Botany, University 
of Chicago. 

Dr. ANDRE Famintzin, Emeritus Professor of Botany 
and Director of the Botanical Laboratory of the 
Imperial Academy of Sciences, St. Petersburg. 

WILLIAM Fawcert, B.Se., F.L.S., Director of the Public 
Gardens, Hope Gardens, Jamaica. 

Dr. CHARLES FLAHAULT, Professor and Director of the 
Botanical Institute, Montpelier. 

M. Fosuik, Curator of the Botanical Department of the 
Museum, Trondhjem. 

Dr. Taropor Magnus Fries, Emeritus Professor at the 
University, Upsala. 

Auguste Gravis, Professor at the University and 
Director of the Botanic Garden, Liége. 

Dr. Emi. Herricukr, Professor of Botany and Director 
of the Botanic Garden, Innsbruck. 

Dr. FRANZ KJELLMAN, Professor of Botany in the Univer- 
sity and Director of the Botanical Garden, Upsala. 

JoHN Macoun, M.A., F.R.S., Dominion Botanist on 
Geological Survey, Ottawa. 
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Dr. OresrE Marrrroo, Professor of Botany in the 
University and Director of the Botanic Garden, 
Torino, Piedmont. 

Dr. Kinco Miyasg, Professor of Botany and Director of 
the Botanic Garden, Sapporo, Hokkaido, Japan. 
LEonaRD Ropway, Government Botanist of Tasmania, 

Hobart. 

Dr. CARL ScuroTer, Professor of Botany and Director of 
the Botanical Museum, Ziirich. 

JOSEF VELENOVSKY, Professor of Systematic Botany in 
Imperial University of Bohemia, Prague. 

Dr. Minar YVuapescu, Professor of Botany in the 
University and Director of the Botanic Garden, 
Bukarest. 


RoBerT CAMPBELL, M.A., B.Sc., W. Epear Evans, B.Sc., 
and JAMES WATERSTON, B.D., were elected Resident Fellows. 


The following candidate was proposed as a_ Resident 
Fellow :-— 
Mr. JAMes Fraser, 18 Park Road, Leith. Proposed 
by W. W. Sirs, M.A., seconded by A. W. 
BortHwIick, D.Sc. 


The following candidate was proposed as a Non-Resident 
Fellow :— 
Mr. Harry SANDERSON, Eastmount, Galashiels. Pro- 
posed by Mr. W. B. Boyp, seconded by the Rey. 
J. J. MARSHALL LANG AIKEN. 


The Rev. Dr. Pau exhibited three interesting Fungi: 
Strobilomyces strobilacens, found only once previously in 
Scotland; Zrametes gibbosa and Onygena equins. 


Mr. R. L. Harrow exhibited a series of Plants in Flower 
from the Royal Botanic Garden. 


Mr. L. Srewart showed an interesting series of Senecios, 
illustrating a wonderful amount of variation within the 
limit of a single genus, The series included Senecio canus, 
practically new to cultivation; S junceus. S. gonocladus, 
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S. repens, S. scoposus, var. caulescens, S articulatus, and 
S. echinatus, 


H. F. Taae, F.LS., showed several preparations illustrating 
the development of Marsilea. 


Dr. A. W. Borruwick exhibited several species of Fungi, 
including Larch-canker on the Japanese Larch. This disease, 
Peziza Willkommii, was found to be abundant in a wood 
of this tree previously supposed to be comparatively immune. 


The following communication was read :— 


THe Exrra-TROPICAL TREES OF ARRAN By the Rev. 
Davin LanpssporouGH, LL.D., Kilmarnock. 


THE title extra-tropical is suggested by the use of this word 
in the celebrated work of Baron Miiller, and the cireumstance 
that foreign trees growing in the island of Arran are more 
frequently mentioned by him than those of any other place 
in Scotland (thirteen references). See “Select Extra-Tropical 
Plants,” by Baron Ferd. von Miller (Australia), ninth edition, 
1891. 

While trees growing in Arran are my subject, these will be 
illustrated by reference to trees of the same species growing 
in other parts of Scotland. 

' My father, the Rev. Dr. Landsborough, Stevenston, an 
enthusiastic naturalist, made the island of Arran the special 
field of his investigations. From boyhood I was frequently 
there, and when I grew up I formed connections which made 
me intimate with most of the prominent persons residing 
there, and specially with James Paterson, Esq., Commissioner 
on the island to His Grace the Duke of Hamilton. I bad 
three brothers in Australia, one of them a celebrated explorer 
(see a river, a town, and a county there named after him, 
as also a river in New Zealand), My brothers were in the 
habit of sending me seeds of various kinds, and, knowing that 
the plants I raised from them would not succeed in Ayr- 
shire, I naturally thought of Arran, where, through my 
friends, nearly all the places on the east of the island were 
1 All unprotected. 
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open to me. Two difficulties, however, were before me. I 
had to learn the degree of hardiness of each plant, and I had 
to find out the places where the inclemencies of winter were 
least severe. It might be thought that the latter would be 
easily determined. It is not so. It is easily seen that some 
places are much exposed; but there are others which lie 
nicely to the sun and seem sheltered from high winds which 
most unexpectedly are found to be open to draughts and swirls 
which prove as hurtful as violent blasts. It is frequently 
only by the sad results of experiments that these places are 
determined ; and even an experiment may fail to give the 
desired knowledge, as at times, from some unknown cause, 
a plant may fail, while a second of the same species would 
succeed, 

My experiments began more than forty years ago. Since 
that date several winters have been severe. That of 1894-5 
was specially so. It was after it that my last paper was 
given to your Society (see ‘‘ Transactions and Proceedings,” 
February 1896, pp. 508-531). Since that winter no other 
has been so severe. In mentioning minimum temperature, I 
shall therefore give it of that winter. 

This paper will be devoted to any facts worthy of notice 
overlooked in my previous paper, to the progress made by 
the plants previously mentioned, and to plants introduced 
since that date. Some are passed over because from some 
cause or other they are now gone. Since 1895, at several 
places on the west and south of Arran, and specially at a 
sheltered spot on the side of the highway at Whitefarland, 
on the north-west of the island, interesting experiments have 
been made by Hugh Fullarton, Esq., Glencairn, Greenock. 
In illustration of what the west coast of Scotland is capable 
of growing, there is added to my paper a valuable list of 
delicate or recently introduced plants which grow at Kinloch 
Hourn, Inverness-shire. For it I am indebted to the pro- 
prietor, Robert Birkbeck, Esq. The capability of the west is 
further illustrated by a list of the numerous plants of the 
bamboo and kindred families which grow wonderfully at 
Achnashie, Roseneath. I owe it to the proprietor, Robert 
Campbell, Esq. 

MEASUREMENTS.—Owing to an attack of internal trouble, 
I have been unable to take the measurements as formerly in 
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Arran myself. Those at Cromla were kindly made for me 
by the Rev. James Brown, Corrie; at Brodick and Whiting 
Bay by the forester, Mr William Inglis; and in Brodick 
Castle Garden by the gardener. 


TEMPERATURES. 
Minimum Temperatures in Winter of 1894-5. 


Queen’s Park, Glasgow (10th Feb., 7 a.m.). 2° below zero. 


Whittinghame, Haddingtonshire : ‘ zero. 
Kinloch Hourn, Inverness-shire. f J zero, 
Achnashie, Roseneath, Dumbartonshire . 4° F, 
Glendoune, Girvan, Ayrshire. : : 10°'F. 
Tighnabruaich, Kyles of Bute. : : 17S 
Lamlash, Arran t ; ; F : a2 


Sudden cold after a mild autumn, and late frost after a 
mild spring, do much more injury than the same intensity in 
the heart of winter. Some plants are more excitable than 
others, and in a mild spring start growth early. These suffer 
more from a late frost than some plants which would suffer 
more from severe frost in winter. 


TREE FERNS. 


The Great Bush Fern of Australia, Dicksonia Billardieri 
“(D. antaretica),—The first tree-fern grown in the open air 
in Scotland. Height, 40 feet. 

This fern does not grow, as the name antarctica would 
denote, in antarctic regions. The specific name has therefore 
been changed to Billardieri, the name of the naturalist by 
whom the former name was given. In greenhouses the stem 
of this fern is generally clothed with moss, to increase the 
vigour of the plant by the nourishment thus obtained by the 
stem-rootlets. This has not been done with the plants at 
Cromla, as it was wished to exhibit them in their natural 
state. These ferns at Cromla are specially interesting to 
the geologist, as in them we see again growing in our own 
country examples of those tree-ferns which in earlier eras of 
the world’s history grew there abundantly. From spores 
of the original fern, sent in 1892 to the Botanic Garden, 
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Edinburgh, young plants were raised, one of which was 
kindly presented to the writer. It was planted in a sheltered 
corner on the north side of Cromla House, the parent growing 
in a similar corner on the south. Being from home-grown 
spores, it ought to be more hardy than the other ; but, being 
on the north side, it will contend with more cold. The 
measurements of both are given. 

1. Cromla, Corrie—Sown 1864 (not 1854, as printed in my 
former paper). Planted 1867. 1895—height of stem, 2 feet; 
girth, 2 feet 10 inches at 1 foot; length of frond, 7 feet 
3 inches. 1905—height of stem, 3 feet 10 inches; girth, 
2 feet 44 inches at 3 feet; length of fronds, from 6 feet 
84 inches to 7 feet 6 inches. 

z. Cromla, Corrie.—Seedling. Sown 1892. 1905—height 
of stem, 5 inches; girth, 104 inches at 3 inches; length 
of fronds, 3 feet 64 inches; breadth of fronds, 1 foot 
2 inches. 

Cromla garden is on the coast, and separated from the 
sea at high tide by only the breadth of the highway. It is 
open to the south, sheltered on the west and north, seemingly 
exposed to the east wind; but the high mountains behind it 
lift wp this wind before it reaches the coust. The sea suddenly 
becomes deep near the land, and thus is the better frost 
defender. 


PALMS. 


“The palm is the pride of tropical vegetation.” It grows 
in Arran better than in any other place in Scotland. 

A tree-fern growing in the open air in Scotland would 
have amazed our fathers. That a palm should thrive would 
have been considered an impossibility. Palms are of two 
kinds—the feather and the fan—names denoting the form 
of their fronds. Not one of the former has as yet succeeded 
in Scotland, but several of the latter. In the spring of this 
year (1905) I visited Egypt, and in a botanic garden at 
Cairo, among other species of palms, I found duly labelled 
three of Chamerops execlsa, a species which grows in Arran, 
To my great surprise, except in height, they were much 
inferior to those of Arran. While about 20 feet in height, 
their girth was only 1 foot 53 inches at 5 feet from the ground, 
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the crown being proportionally poor; and the bright green 
colour of frond, so attractive in Arran, was awanting. 

Chamerops ( Trachycarpus) (hair fan-palms).—* Hair” refers 
to the hair-like fibres which clothe the stem. 

There are three species of fan-palm which succeed in 
Arran: 1st, the Chinese or Japanese; 2nd, the Chusan (island 
on the coast of China, lat. 30°); 3rd, the palm of Gibraltar. 
The second by many naturalists is regarded as a variety of 
the first. For practical purposes, however, it is distinct, being 
more elegant, the frond-stalks longer and more slender, and 
the fan finer in texture and darker in hue. I may add it is 
more delicate. In this paper I treat it as distinct. 

I. Chamerops (Trachyearpus) exeelsa (China and Japan 
fan-palm).—Height, 20 feet. Cordage made from the fibre of 
the leaves is water-proof, and almost rot-proof, and is exten- 
sively used by the Chinese for various purposes—coats, mats, 
ete. (Island of Formosa—J. W. Davidson, F.R.G.S., 1903, 
pp. 532-533.) 

1. Ardechapel, Shandon, Gareloech.—The late Professor Swan, 
of the Natural Philosophy chair, St. Andrews, who after his 
retiral lived at Ardchapel, has the credit of having been the 
first in Scotland to plant a palm in the open air. Till 1898 
it was left in its natural condition—that is, the dead fronds, 
which remain persistent, covered the stem to the ground. 
In some respects their removal is an improvement, in others 
it is the opposite. It is to be hoped that one of those in 
Arran, say the one at Cromla, near to the gate, will be 
allowed to retain its natural dress. Planted about 1866. 
1895—girth of stem not easily determined, owing to the 
covering of dead fronds; height, 8 feet 3 inches; leaf-stalk, 
2 feet 8 inches; breadth of lamina, 4 feet 2inches. Bloomed 
in 1881. 1905—height, 11 feet 1 inch; girth, 3 feet 8 inches 
at 5 feet ; leaf-stalk, 2 feet 8 inches; breadth of lamina, 3 feet. 

2. Craigard, Lamlash.—Sown 1884; planted 1886. 1895— 
height of stem, 3 inches; girth, 1 foot; spread, 2 feet 6 inches ; 
leat-stalk, 8 inches; breadth of lamina, 2 feet 6 inches. 
1905—height of stem, 2 feet 10 inches; full height, 6 feet 
10} inches; girth, 2 feet 64 inches at 1 foot; spread, 8 feet 
4 inches; Jength of leaf-stalk, 3 feet; breadth of lamina, 
3 feet 2 inches, 


3. Whitefarland, N.W. of Arran (south garden ).—Planted 
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1895. 1905—Height, 4 feet; leaf-stalk, 1 foot 8 inches; 
breadth of lamina, 2 feet 7 inches. 

4. Cromla, Corrie—Sown 1890; planted 1892—situation 
exposed. Height of stem, 64 inches; full height, 3 feet 
6 inches; girth, 9 inches at 3 inches; Jeaf-stalk, 16 inches ; 
breadth of lamina, 2 feet 4 inches. 

5. Henderson Manse, Kilmarnock.—Planted 1897. 1905— 
height, 4 feet 11 inches; height of stem, 1 foot 1inch; spread, 
4 feet 11 inches; spread of lamina, 2 feet 8 inches; stalk, 
1 foot 6 inches; girth, 1 foot 10 inches at base. During 
severe frost a sheet of strong brown paper has been thrown 
over it. 

Il. Chamerops (Trachycarpus) Fortunei (Chusan  fan- 
palm).—Height, 30 feet. 

Cromla, Corrie.—Planted 1897. This promises to become 
the grandest palm in Scotland. 1905—height, 5 feet 
6 inches; girth, 1 foot 8 inches at 6 inches; height of stem, 
1 foot 6 inches; leaf-stalk, 2 feet 6 inches; breadth of lamina, 
34 feet. 

IL. Chamerops humilis (Gibraltar palm).—Height, 10 feet. 
The only palm native to Europe. 

Cromla, Corrie.-—Planted 1899: of considerable size. 
1905—height, 4 feet 2 inches; height of stem, 9 inches; 
girth, 10 inches at 43 inches; leaf-stalk, 30 inches; breadth 
of lamina, 3 feet 4 inches. 


Patm Lites (CORDYLINES). 


The Club or Cabbage Palm of New Zealand and Australia; 
has a deep tap-root and spreading rootlets near the surface. 

No tree suggests the tropics as does the palm; none the 
extra-tropical as the palm-lily. In height and general ap- 
pearance the two trees are so similar that in scientific and 
popular language the term palm is applied to both. It is of 
high interest that the two grow alongside at Cromla. 

I. Cordyline australis, Hooker (C. superbiens, Koch).— 
“Specimens have been found in New Zealand 60 feet high 
and 16 feet in girth at base” (Koch). ‘‘This species of 
Cordyline is prone to vary, and is now recognised as including 
the old indivisa; and lineata is only a gardener’s form of it, 
as are other named forms” (Professor I. Bayley Balfour). 
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Two of the family grow superbly on the west coast of 
Scotland. Few true palms equal the first in spread and 
luxuriance of bloom. 

1. South Park, Campbeltown.—Planted about 1860. 
Lady Campbell, who resided at South Park, was the first 
person in Scotland to plant a Cordyline in the open air. It 
grew famously, and amazed everyone who saw it. Professor 
Balfour, on being shown a photograph of it, said it was the 
best example he had ever seen. Another gentleman, who 
had resided for years in New Zealand, oceupying a high 
official position there, said that the Cordylines at South Park 
in style of growth surpassed any he had seen in their native 
country. This was specially true of the one first planted. 
Unfortunately, a few years ago it was so much broken by a 
violent storm that Alexander Gardiner, Esq., son of Lady 
Campbell, found it necessary to take it down. I have not 
its measurements, but I possess an excellent photograph of it 
given me by my friend, Hugh Fullarton, Esq., Glencairn, 
Greenock. It had bloomed and borne seed abundantly, and 
proof was given that it felt quite at home by the seed which 
fell on the ground germinating there freely. It is now re- 
presented by one of those seedlings, planted in 1877. It 
now measures (1905)—height of stem, 7 feet 8 inches; 
height of tree, 22 feet; spread, 16 feet 8 inches; girth, 
3 feet 5 inches at 5 feet—at base, 5 feet 6 inches. This year 
(1905) it bloomed luxuriantly, twelve great heads of flowers 
‘issuing from the base of its many branches. 

2. Lag, Arran.—Two seedlings of the South Park tree 
Planted by Mr. Fullarton, Greenock. Sown 1900. 

II. Cordyline australis, var. indivisa Veitehii—This tree 
grows to a greater height than the previous, but its girth, and 
specially the spread of its branches, are very much less, thus 
giving it an altogether different appearance. It has, however, 
that which renders it as conspicuous. 

Cromla, Corrie.—Planted 1879. 1895—height, 20 feet; 
girth, 2 feet at 5 feet, 4 feet at base. 1905—height, about 
26 feet; height of stem, 14 feet 10 inches; virth, 2 feet 
5 inches at 5 feet—at base, 4 feet. 

I may mention that this tree, when young, grew at Christ- 
church (lat. 434°), Canterbury, New Zealand. It was sent to 
Scotland in 1878, and planted at Cromla in 1879. Here, like 
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the previous, it enjoys the best of health and thrives as if still 
growing in its native home in the Antipodes. In the early 
summer of 1901 it began to exhibit its speciality. I then 
saw what I took to be little blades of grass growing at the 
cleft where the stem bifurcates. To my great surprise, I 
afterwards discovered that these were tiny leaves of the 
Cordyline. Now, at the end of four years, they have 
developed into a central stem which may be expected rapidly 
to rise in height—a young tree growing erect from the top 
of an old tree! As it is well seen from the public road, 
walkers will not only see a New Zealand tree, but one that 
has grown in New Zealand, and also a style of growth which 
is to be seen at no other place in Scotland. There was 
formerly a good example at Erichtbank, Kirn, but the tree 
was almost destroyed by the frost of 1894-5. The whole 
stem is now clothed with young shoots. The Corrie example 
bloomed in 1902; but, unlike the South Park tree, its fallen 
seed never germinates in the ground beneath. This Cromla 
Veitchit was the only Cordyline in Arran uninjured by the 
frost of 1894-5. 

Ill. Cordyline australis, var. indivisa lineata. — There 
are two of this variety at Cromla. The largest was sown in 
1872 and planted in 1874, while the other was brought from 
Canterbury, New Zealand, along with the Veitchw. Both 
had their bark, on the side exposed to the early sun, split 
for several feet by the frost of 1894-5. This has never 
healed. The crown of the larger is as yet little affected, but, 
as if in preparation for it to fail,a young stem has sprung 
at the foot of the rent. The other is more injured. 

1. Cromla (largest),—1895—height, 22 feet 8 inches; girth, 
2 feet 1 inch at 5 feet. 1905—girth, 2 feet 7 inches at 
5 feet, 4 feet at base; four magnificent bunches of flowers 
in 1905. 

2. Whitefarland, west of Arran (north garden).—Planted 
1895. 1905—height about 20 feet. 

IV. Cordyline australis indivisa,—Alpine House, Corrie.— 
Planted 1897. Then 2 feet in height. 1905—height, 15 feet 
4 inches ; girth, 1 foot 33 inches at 5 feet—at base, 1 foot 
8 inches, 
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EUCALYPTS. 
(Arranged in the order of hardiness.) 


There are 213 species of Eucalypts, and all, four excepted, 
are natives of Australia. All love abundance of light. The 
buds appear one year, the blossom on the next, the ripe seed 
on the third. Twelve species grow in Arran—examples of 
all at Corrie. It is of the Myrtle family (Myrtacez). 

I. Eucalyptus Gunnit.—South Australia. Height, 150 feet. 
This tree, when young, is very attractive because of the rich 
bloom upon its foliage. “The leaves then are opposite, oval, 
and blue-green. As the tree advances they become longish, 
alternate, and dark green” (Birkbeck). The flower resembles 
that of the myrtle. The tree of this species at Whitting- 
hame, Haddingtonshire, is the first Eucalypt grown in the 
open in Scotland, and was given by the late Marquis ot 
Salisbury to Mr Balfour. It was also the first to bloom and 
ripen seed, and from these plants were raised at the Royal 
Botanic Garden, Edinburgh. By the severe frost of 1860- 
61 the Whittinghame tree was cut to within 5 feet of the 
ground, but shoots sprang from what remained of the trunk. 
“Tt is notable that plants raised from the Whittinghame 
tree are more hardy than their parent. In the year 1894-5, 
when on two nights the mercury sank at Whittinghame to 
zero, the young plants did not lose a leaf, while all those of 
the parent tree were destroyed ” (Garrett). 

1. Whittinghame.—1895—height, about 55 feet; girth, 
12 feet 5 inches at 2 feet from the ground. 1905—height, 
70 feet ; girth, 13 feet 6 inches at 2 feet. 

2. Stonefield, Tarbert, Loch Fyne—Sown 1881. 1895— 
height, 38 feet ; girth, 2 feet 3inches at 5 feet. 1905—height, 
71 feet; girth, 4 feet 4 inches at 5 feet; spread, 30 feet. 

3. Kinloch Hourn, Inverness-shire.—Planted 1890. 1895 
—height, 15 feet; covered with buds. September 1905— 
height, 33 feet ; girth, 1 foot 44 inches at 5 feet. 

4. Craigard, Lamlash.—Planted 1897 ; was eaten by a cow. 
1905—height, 9 feet 6 inches; girth, 33 inches at 1 foot. 

5. Whitefarland, N.W. of Arran.—1905—height, 19 feet. 

6. Bellfield, Kilmarnock, and Piersland, Troon. Both sown 


1904, and planted 1905. Both from the seed of a tree at 
Brightlingsea, Essex. 
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Il. Hucalyptus acervula (crowded).—South Australia and 
Tasmania. “ Leaves equal-sided, shining, and often undulated ; 
many times the size of those of H. Gunnii. Flowers six or 
eight together” (“ Tasmanian Timbers,” Vail). 

My plants were given me by Mr Birkbeck, Kinloch Hourn, 
and were raised by him from seed received from the Botanic 
Gardens, Hobart Town, Tasmania (lat. 424°). In Arran 
they are growing behind the Free Church at Corrie, alongside 
of a plant of Lucalyptus Gunnii. The situation is exposed to 
a concentrated sea-blast. They have grown well, while the 
Gunnii has remained almost stationary. This tree is regarded 
by some botanists as simply a variety of EHucalyptus Gunnii. 
If so, it is strange that in style of growth and appearance it 
has almost no resemblance to it. I therefore insert it. 

1. Kinloch Hourn, Inverness-shire—A little forest of 
this tree extending several hundred feet above sea-level. 

2. Free Church, Corrie.—Sown 1894; planted 1897. 1905 
(largest)—height, 21 feet; spread, 9 feet; girth, 1 foot 
4 inches at 3 feet. 

Ill. Eucalyptus vernicosa (Eucalypt with varnished bark). 
—The most dwarfish of all Eucalypts. 

1. Whittinghame, Haddingtonshire.—1895—height, 7 feet. 
In the winter of 1894-5 killed to within 3 feet of the ground. 
1905—height, 20 feet; girth, 1 foot 2 inches at 5 feet; seeds 
abundantly. 

2. Kinloch Hourn, Inverness-shire—Planted 1891. 1905 
—height, 13 feet; girth, 5 inches at 5 feet, 13} at base. 

3. Cromla, Corrie—Sown 1905; planted 1906. Received 
from Kinloch Hourn. 

LV. Eucalyptus coceifera,— Named from the coccus-like 
‘bloom on its bark; height, 40 feet. 

1. Kinloch Mourn, Inverness-shire. — Planted 1887. 
1895—“ Several of the younger plants cut last winter to the 
ground; the older trees a good deal browned. One had 
bloomed when five years old” (Birkbeck). 1905—height, 
28 feet ; girth, 2 feet 74 inches at 5 feet; spread, 23 feet. 

2. Stonefield, west shore of Loch Fyne. —Sown 1881. 
1895—height, 21 feet; girth, 154 inches at 5 feet; bloomed 
1895. 1905—height, 26 feet 8 inches ; girth, 2 feet 4 inches 
at 5 feet; spread, 18 feet. ; 

3. Roseneath U.F.C. Manse. — Planted 1886. 1895— 
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height, 15 feet. Bloomed June 1891, when only 6 feet 
7 inches high. 1905—height, 19 feet 6 inches; girth, 4 feet 
4 inches at 2 feet 34 inches; spread from east to west, 
25 feet 4 inches—greatest spread of any. 

4. Free Church, Corrie—Planted 1897. 1905—height, 
7 feet. Only a wall 54 feet in height and the breadth of the 
highway separates it from the sea at high water. Planted 
to see if it could stand the sea-blast :—Successful. 

V. Eucalyptus urnigera.—Tasmania. Height, 150 feet. 

1. Kinloch Hourn, Invergarry, Inverness-shire —1905— 
height, 24 feet. The tallest in Scotland. 

2. Cromla, Corrie—Sown 1894; planted 1897. 1905— 
height, 10 feet; girth, 3 inches at 5 feet. 

3. Roseneath Established Chureh.—Planted 1883. Height, 
12 feet in 1895. “Died afterwards in a mild winter 
without apparent cause” (Rev. A. Warr, M.A.), 

VI. Lucalyptus pauciflora (droopmg gum; white gum; 
swamp gum).—South Australia and Tasmania. Height, 60 
to 70 feet; leaves + to 6 inches long; droop, as do also the 
twigs ; leaves turn their edges to the light. 

This is the most elegant of the Eucalypts which grow in 
Arran. The tree at Craigard, Lamlash, is also the oldest 
Kucalypt growing in the west of Scotland. The name 
paucifiora is in Arran altogether misleading, as there it 
blooms and seeds abundantly. 

The drooping habit of this species renders it specially 
“suitable for an avenue. As far as I could judge, without 
careful examination, it is this species that lines the avenue 
from Cairo to the Pyramids. This it was which suggested 
to me to plant several of it at the foot of the garden at 
Cromla, that, Cairo-like, they might there overhang the 
highway. The seed from which the Lamlash tree grew was 
gathered on the Blue Mountains (4100 feet), New South 
Wales, by Mr. Bailey, Government Botanist, Queensland, 
and by him most kindly sent to the writer, It is fortunate 
that this elegant species stands a considerable degree of 
frost. At Kilmarnock last winter (1904-5), seedlings in a 
pot were acciaentally left in the ground on a night when the 
mercury in the garden behind the house sank to 9 degrees 
(25 degrees of frost); and beyond losing most of their 
leaves and a few twigs the plants were uninjured. The 
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border on which they grew is in front of the house, and looks 
to the south. This would by several degrees lessen the cold. 

1. Craigard, Lamlash.—Sown 1879; planted 1880, 1895 
—height, 25 feet; bole, 12 feet; girth, 2 feet 34 inches at 
5 feet; 1905—has made little progress, as, to prevent it 
being blown down, as had befallen a blue gum near to it, 
severe lopping twice took place, the second leaving nothing 
save the trunk. It is now recovering, 

2. Cromla, Corrie.—Sown 1904; four planted 1903. 
Raised from the seed of the tree at Lamlash. 

3. Balnacoole (Mr Allan’s), west side of Arran.—Sown 
1904; planted 1905. 

VII. Eucalyptus cordata (leaves heart-shaped).—Height, 
50 feet. Leaves have the hue, bloom, and the per- 
fume of the blue gum (£. globulus). No Eucalypt which 
grows in Arran so early manifests the influence of spring. 
The writer this year visited Egypt. He was at Cairo and 
the Pyramids on the third week of March. ‘There he saw 
several Eucalypts, yet not so many species as grow in Arran. 
Not one of them was in bloom. On his return, he was in 
Arran on the first week of April. Great was his surprise to 
find at Cromla Eucalyptus cordata not merely in bloom, but 
giving proof that it had been for a couple of weeks, as the 
flowers on one axil were not only fully expanded, but those 
on the next axil—nearer to the point of the twig—were 
beginning to unfold. Arran earlier than Cairo, in Egypt! 

1. Kinloch Hourn, Inverness-shire.—Planted 1894. Twice 
lost 6 feet of top by a storm. 1905—height, 34 feet; spread, 
20 feet; girth, 1 foot 10 inches at 5 feet. 

2. Cromla, Corrie.—Planted 1895. Height, 3 feet 7 inches. 
1905—height, 26 feet; girth, 13} inches at 5 feet; spread. 
19 feet. The flower-buds appear in the month of August. 

3. Silverbank, Whiting Bay.—Place exposed. Planted 1892. 
Leaves and small twigs destroyed by the frost of 1894-5, 
but the tree recovered. It was afterwards stolen. 

VILL. Eucalyptus amygdalina (almond-leaved gum—name 
inappropriate ).—“ Leaves small, narrow, dark green, shining ; 
bark rough, colour brownish” (Miiller). 

This is a most striking and imposing tree, and in appear- 
ance totally different from any other EKucalypt growing in 
Arran. It was given me by Mr, Birkbeck. The Cromla tree 
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is, I believe, the only example of this species in Scotland in 
the open air. It is the most beautiful tree in Arran. 

1. Cromla, Corrie—Planted autumn of 1895; transplanted, 
in 1897. 1905—height, 20 feet; girth, 9 inches at 4 feet. 
It grew very rapidly, and, lest it should be blown down, it 
was twice topped. Flower-buds this year in August. 

IX. Lucalyptus globulus (blue gum).—Victoria and Tas- 
mania. Height, 350 feet. The best Eucalypt oil is made 
from this species. Cattle may taste it—will not do more. 
This is the favourite Eucalypt. It is one of the most notable 
trees in the world, being famed for its rapid growth: great 
size; the excellence of its timber; the large amount of 
ozone generated by its leaves; the antiseptic nature of its 
volatile oil, valuable as a medicine; the great amount of 
moisture absorbed by its roots fitting it for the drying of 
swamps; the attractiveness when the tree is young of its leaf 
—hblue, softened by bloom and diffusing a sweet, pungent odour. 
There is a variety not uncommon. In it the branches part 
from the stem at shorter intervals and are more spreading, 
while the leaves are smaller, lighter in colour, and beautified 
by a more abundant bloom, It is more characteristically a 
“blue gum.” 

The writer this spring (1905) visited Damascus (lat. 
33°; 2300 feet above sea-level), the capital of Syria, and 
bordering on Arabia. Outside of the south-west gate he 
found a wood composed principally of Eucalypts of various 
kinds. To his surprise he noticed that about two-thirds of 
the trees had lost all their leaves—probably many so injured 
that they would not recover. On inquiry he learned that 
the frost of the previous winter had been of extraordinary 
severity, the mercury one night having registered 17° F.— 
15° of frost. He afterwards learned that the temperature 
had at the same time been as low at some parts of the 
Riviera. How strange that in Italy and the south of France 
and at Damascus the cold last winter should have been 
much more severe than in the island of Arran, in Scotland ! 

1, Craigandarraich, Tighnabruaich, Kyles of Bute.— 
Planted 1890. The only blue gum in Scotland that sur- 
vived the winter of 1894-5, and even it was cut down to 
within 3 feet of the ground. The Lamlash tree had pre- 
viously been blown down. The minimum temperature that 
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winter at Tighnabruaich was 19° F. 1905 (August)—height, 
54 feet ; spread, 22 feet; girth, 3 feet 9 inches at 5 feet. 

2. Craigandarroch, Blairmore, Argyllshire-—Planted about 
1896. 1905—height, 30 feet; girth, 2 feet 4 inches at 5 feet. 

3. Cromla, Corrie—Sown 1902; south of England seed. 
Planted April 1905. 1905 (July)—height, 7 feet 6 inches: 
girth, 2 inches at 1 foot 6 inches from ground. 

4. The Lodge, Whiting Bay.—Several trees. Height of 
the tallest, 30 feet. Yearly polled. The branches are 
sent to the eminent physician, Sir Alfred Cooper, London, 
the owner of The Lodge. 

X. Eucalyptus botryoides (white mahogany)—New South 
Wales and Queensland. “One of the most stately of 
Kuealypts” (Miiller). ‘‘Stands more frost in winter than 
E. globulus—less in spring. More excitable” (Birkbeck). 

Cromla, Corrie.—Planted 1896. Grew well for several 
years. Killed, as also a plant of EF. coccifera, by the sap of 
a large dungstead formed on the opposite side of a wall and 
on a higher level. 

XI. Eucalyptus rudis (slender). — Western Australia. 
Height, 80 feet. “ River-banks and around swamps” 
(Miller). The foliage of this species is very beautiful—pinky 
blue softened by a pleasing bloom. ‘The tree the gift of 
Mr. Birkbeck. 

Cromla, Corrie-—The only example in the open air in 
Seotland. Planted 1887. 1895—height, 14 feet; girth, 
5 inches at 5 feet. Cut to the ground by the frost of 
1894-5, but sprouted from the root. 1905—height, 22 
feet; girth, 8 inches at 5 feet. 

XIL. Eucalyptus regnans (the giant Eucalypt).—S.K. 
Australia. “Sheltered and well-watered forest glens. The 
tallest tree in the world. A tree of this species cut in the 
Otway Range, Victoria, had a height of 415 feet, and another 
tree hada girth of 56 feet at 5 feet” (Miiller). This tree is 
by many naturalists regarded as a variety of £. amygdalina ; 
but in foliage and style of growth they altogether differ. 
E. regnans is also more delicate than £. globulus. 

Cromla, Corrie—Planted 1892. The only example in 
Scotland in the open air. The gift of Mr. Birkbeck. 1894 
(autumn)—height, 10 feet 5 inches. Cut to the ground by 
the frost of the following winter, but sprouted from the 
base. 1905—height, 13 feet; girth, 34 inches at 5 feet. 
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Various ExrRaA-TROPICAL TREES AND SHRUBS 
GROWING IN ARRAN. 


I. Acacia decurrens (Sydney feather-leaf or fan-wattle). 
—New South Wales and Southern Queensland. Height, 
30 feet. The Arran plant was the first of the species to 
be planted in Scotland in the open air, Arran is still its 
only Scottish habitat. 

The leaf of this acacia is specially tender, airy, and elegant, 
and has larger leaflets and at longer intervals than any 
other acacia. It is the most beautiful leaf in Arran. A 
notice of the Arran plant which Baron Miiller happened 
to see led him to send a letter to the writer about it. The 
original plant died, but there are now two at Corrie. Perfect 
shelter and a moist atmosphere develop the leaf in fullest 
beauty. “It is hardier than Lucalyptus globulus” (Miller). 

1. Craigard, Lamlash.—Planted 1882. Height in 1892, 
12 feet; girth, 1 foot 32 imches at 5 feet; circumference 
of branches, 37 feet. Died in 1892 without apparent cause. 
Never bloomed. 

2, Cromla, Corrie—Sown 1900; planted 1902. 1905— 
height, 8 feet; girth, 2 inches at 24 feet. 

3. Corrie Hotel.—Sown 1900; planted 1903. Situation 
not so sheltered as at Cromla, 

Il. Agalma tomentosum (Araliacee).—Planted 1883. This 
is a very singular plant. The leaves resemble those of the 
‘ horse-chestnut. It was sent me from the Royal Botanie 
Garden, Edinburgh. 1895—height, 9 feet 7 inches; girth, 
5} inches at 5 feet; length of leaf-stalk, 2 feet 3 inches; 
breadth of leaf, 2 feet 14 inches, 1905—height, 23 feet 
3} inches; girth, 13 inches at 5 feet. Never bloomed. I have 
not seen this tree elsewhere in the open air. 

III. Arauearia imbricata (monkey puzzle).—Chili and 
Patagonia. Height, 150 feet. “Agrees with the moist 
atmosphere of the sea-coast.” “It is the only tree from the 
southern hemisphere which, save in exceptional circum- 
stances, attains in Britain the size of timber.” 

1. Brodick Castle.—Planted 1854 or 1855. 1895—girth, 
4 feet 11} inches at 5 feet. 1905—height, 55 feet; spread, 
28 feet ; girth, 6 feet at 5 feet, 


2, Blairbeg (Dr Fullarton’s), Lamlash (fronting the pier). 
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—Planted 1853. 1905—height, 50 feet; spread, 23 feet: 
girth, 5 feet 4 inches at 5 feet. 

3. Cromla, Corrie—Planted 1861, 1895—height, 33 feet ; 
girth, 24 feet at 3 feet. 1905—height, 42 feet; girth, 3 feet 
7 inches at 5 feet ; spread, 23 feet. 

4. Free Church, Whiting Bay,—Planted about 1878, with 
the other at the church gate. Transplanted. 1905—height, 
29 feet; spread, 15 feet; girth, 1 foot 11 inches at 5 feet. 
Now growing very rapidly ; yet the soil is very wet, but not 
sour. At the side of a stream. 

IV. Camellia Sasanqua plena-alba—China. The south 
wall of an outside stair at Cromla is adorned by the large 
dark-green leaves of this handsome Camellia. It is specially 
attractive in winter and spring, as it begins to bloom in 
January and continues to unfold its flowers till May. A 
few drop should the frost be severe. I may add that for 
the last ten years a change has come over the flowers. 
Originally, as the name denotes, they were white; but 
crimson blooms began to appear, and now all are of this 
colour. 

Cromla, Corrie.—Planted 1886. 1905—height, 5 feet; 
girth, 4 inches at 9 inches. 

V. Camellia reticulata, var. Donckellaari.—Planted 1890. 
A standard. 1905—height, 5 feet. Blooms abundantly, but 
none open till the end of spring. None fall in consequence 
of severe frost. 

VI. Ceanothus Veitchianus.—The Lodge, Whiting Bay. 

VIL. Clianthus puniceus (glory pea of New Zealand),— 
The Lodge, Whiting Bay. Blooms abundantly. 

IX. Corynocarpus levigata, (karaka of New Zealand).— 
60 ieet. 

Cromla, Corrie.—Sown 1899; planted 1906. Presented 
by Hugh Fullarton, Esq. 

X. Cunninghamia sinensis (broad-leaved Chinese fir). 

Brodick Castle Garden—Planted 1854. 1905 —height, 
8 feet 6 inches; spread, 7} feet. Was nearly killed by the 
winter of 1894-5. Ihave not seen this plant elsewhere in 
the open air. 

XI. Cupressus macrocarpa (the Monterey cypress). —‘ One 
of the quickest in growth of all Conifers” (Miiller). 150 feet 

Free Church, Corrie.—Planted 1896. The only pore 
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in Arran. 1905—height, 8 feet. Has been frequently cut 
back, as the spot where it grows is much exposed to high 
winds. 

XIL. Desfontwinea spinosa,— Chili and New Granada. 
Introduced 1853. Flowers tubular, an inch long, crimson 
outside, yellow within. At Cromla, magnificently in bloom 
in July, and a few flowers in mild winters till February. 

1. Cromla, Corrie. —Planted 1865. Now the oldest and 
largest in Scotland in the open air. 1895—height, 9 feet 
10 inches; girth 1 foot 5 inches at 2 inches from the 
ground; circumference, 21 feet. 1905—height, 11 feet 
6 inches; girth, 1 foot 104 inches at 6 inches; circumference, 
30 feet. 

2. Alpine House, Corrie—A hedge of Desfontainea. 

XIII. Lurya latifolia variegata.— Japan. This variety 
introduced in 1871. 

Strathwhillan, Brodick—Planted 1887. I have not seen 
it elsewhere in the open air. 1895—height, 24 feet; spread, 
34 feet. 1905—height, 2 feet 11 inches; circumference, 
6 feet 2 inches. 

XLV. Fuchsia magellanica (the common fuchsia of Arran), 

Cromla, Corrie——Planted 1833. The first in Arran. Now 
being supplanted by the Veronica. 

XV. Fuchsia microphylla (the Mexican  small-leaved 
fuchsia).—Introduced 1828. 

Cromla, Corrie.—Planted 1878. Fiowers late and con- 
‘tinues in bloom till January, 

XVI. Griselinia  macrophylla.—New Zealand. More 
handsome than G@. littoralis. 

Craigard, Lamlash—Planted 1889. The only place in 
Scotland where this plant grows in the open air. Here never 
suffers. 

XVIL. Lomatia ferruginea—Akin to Grevillea robusta. 

Cromla, Corrie.—Planted 1895. A standard. 1905— 
height, 12} feet; girth, 44 imches at 5 feet. Has not 
bloomed. 

XVIII. Metrosideros lucida (New Zealand rata or bottle- 
brush tree). Czomla, Corrie. —Planted 1899. 1905—height, 
3 feet 9 inches; girth, 3 inches at 2 inches. Has not 
bloomed. 


XIX, Myrtus communis (common myrtle.)—Planted 1862. 
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Cromla.—In favourable seasons blooms abundantly in 
September and October. Never berries. 

XX. Nymphea—tThe Lodge, Whiting Bay.— Flowers white, 
with yellow centres, 4} inches in diameter. Occasionally 
nearly fifty flowers open at the same time. 

XXI. Passiflora cerulea—Cromla.—On wall of outside 
stair. 

XXII. Picea Morinda (Himalayan weeping pine).— 
Brodick Castle grounds. Planted 1854 or 1855. 1895— 
girth, 4 feet 2 inches at 5 feet. 1905—height, 65 feet; 
girth, 5 feet 9 inches at 5 feet; spread, 30 feet; never suffers. 

XXIIL. Pinus insignis —The most beautiful in hue of all 
pines. Free Church, Corrie—Planted 1896. In good health. 

XXIV. Photinia eriobotrya (the loquat tree of China 
and Japan ).—Cromla, Corrie.— Planted 1897. 1905—height, 
8 feet; girth, 5 inches at 5 feet; has not bloomed. 

XXV. Photinia serrulata—Planted 1879. 1895—height, 
12 feet. Leaves of beautiful crimson when young, and also 
when old. 1905—height, 16 feet; girth, 1 foot 2} inches at 
24 feet; has not bloomed. 

XXVI. Pittosporum Ralphii—Craigard—Planted 1886. 
Blooms. 

XXVII. Pittosporum tenuifolium.—Beautiful delicate leaf. 
Cromla and Free Church, Corrie—Neither has bloomed. 

XXVIII. Pittosporwm.—Craigandarroch, Blairmore, Argy]l- 
shire—Though not growing in Arran, I give this plant, as it 
is said to be the tallest Pittosporum growing in the open air 
in Scotland. 

XXIX. Platanus orientalis (Oriental plane)—Bank above 
Brodick Castle low garden.—1895—girth, 4 feet 2 inches at 
41 feet. Much broken by storm of winter 1894. 1905— 
height, 43 feet; girth, 4 feet 7 inches at 5 feet; spread, 
36 feet. 

XXX. Quercus suber (cork oak)—Evergreen, Spain; 40 
feet. Brodick Castle g 1854 or 1855. 
1895—girth, 3 feet 2 inches at 4 feet 2 inches; lost its 
leaves and small twigs in frost of 1895. 1905—height, 27 
feet; girth, 5 feet 4 inches at 5 feet; spread, 30 feet. 

XXXL Fagus obliqua. _—Received from Kew Gardens in 
spring of 1905. Brodick Castle grounds.— Height, 5 feet 


4 inches. 
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XXXII. Rhododendrons.—Cromla, Corrie—The following” 
Rhododendrons grow at Cromla:—Rhododendron arboreum, 
R. Falconeri, R. Gibsoni, R. Thomsoni, Rk.  virginalis. 
Rhododendron arborewm, planted 1853, did not begin to 
bloom for fully thirty years. The twigs which bear the 
blossoms are within the bush, and so hid by leaves and 
longer twigs that the flowers, which are not very numerous, 
are not seen unless one is looking for them. Ahododendron 
Falconer’, which grows in India to the height of 50 feet, 
promises at Cromla to become magnificent. Planted in 1897, 
it already attracts much attention, for its leaves, apart from 
foot-stalk, measure 154 inches in length by 64 in breadth. 
Has not yet bloomed. 

XXXIII. Rosa Banksie—Cromla.—Planted 1875 on the 
wall of the house looking eastward. Height, 20 feet. Buds 
occasionally, but very seldom any bloom. 

XXXIV. Senecio rotundifolius—New Zealand. Height, 
30 feet. A present from the Royal Botanic Garden, 
Edinburgh. Drimla Lodge, Kildonan, Arran.—Planted 1897. 
Though near to the sea and fully exposed to the sea-blast, 
its foliage was uninjured. A great success and a most 
desirable acquisition for a stormy coast. At the end of five 
years was most unfortunately blown down when the family 
were from home, and did not recover. 


1905. 


SOME OF THE MORE TENDER SHRUBS THAT HAVE DONE BEST AT KiIy- 
LocH Hourn, INVERNESS-SHIRE. Only those are mentioned which 
have been out for several years, 


Introduced. 
Abelia rupestris China 1844 
serrata 9 
Abutilon vexillarium Chili 1837 
Aciphylla Colensoi New Zealand 1875 
squarrosa " 
Akebia quinata (20 ft. on house) Chusan 1845 
Andromeda arborea U.S.A. 1752 
Azava Gilliesi (10 ft.) Chili 1859 
microphylla (20 ft.) mt 1873 
Azaleas _ India, China, Japan 
Benthamia frayifera Nepaul 1825 
Berberidopsis corallina Chili 1862 
Calceolaria violacea :, 1853 


Camellias—in var. 
Carpenteria californica (8 ft.) California 1880 
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Caryopteris mastacanthus 
Chamierops excelsa 
humilis 


Choisya ternata (11 ft.-12 ft, through) 


Cistus ladaniferus 
maculatus 

Citrus trifoliata 

Cierodendron trichotomum 

Colletia cruciata 
spinosa 

Cordyline australis 

Cornus Kousa 
macrophylla 


Crinodendron Hookerianum (5 ft.) 
(Tricuspidaria dependens) 


Coprosma lucida 


Daphniphyllum glaucescens 


Desfontainea spinosa 
Diplopappus chrysophyllus 
Erica arborea 

australis 

lusitanica 


China 
Japan 


S. Europe, N. Africa 


Mexico 
Spain 
Japan 


” 
Rio la Plata 
Chili 
New Zealand 
Japan 
Kumaon 
Chili 


New Zealand 
China 

Chili 

New Zealand 
S. Europe 
Spain 
Portugal 


Escallonia, eleven species, of which the best are:— 


floribunda 
Langleyensis 


New Grenada 


(hybrid, E. macrantha and E. Philip- 


piana) 
Philippiana 
pterocladon 
Eucalyptus coccifera 
cordata 
Gunnii 
Whittinghamei 
Qy. Tasmanian var. 
urnigera 
vernicosa 


Eucryphia pinnatifolia (7 ft.) 


Eugenia Ugni 
Fabiana imbricata 
Genista «ethnensis (10 ft.) 
Grevillea sulphurea 
Griselina littoralis (7 ft.) 
Hydrangea aspera 
hortensis (blue) 
Mariesii 
Otaksa 
paniculata grandiflora 
quercifolia 
Thos. Hogg 
Tllicium religiosa 
Indigofera floribunda 
Koelreuteria paniculata 
Leptospermum scoparium 
Lomatia ferruginea (8 ft.) 
_ Mitraria coccinea 
Muehlenbeckia complexa 


Notospartium Carmichaeli (8 ft.) 


Valdivia 
Patagonia 
Australia 
” 
” 


fh asmania 
Australia 
Tasmania 
Chili 
Valdivia 
Chili 
Sicily 
Australia 
New Zealand 
Himalayas 
China 


Japan 


” 
Florida 
Garden var. 
Japan 
India 
China 
New Zealand 
Chili 
Chiloe 
New Zealand 


oP] 
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1844 
1844 
1731 
1825 
1629 


1800 
1824 
1823 
1823 
1847 
1827 


1853 


1658 
1769 


1827 


1873 
1854 


1880 
1845 
1838 
1816 


1872 
1889 
1790 


1874. 
1803 


1842 
1763 
1876 
1851 
1848 
1870 
1883 
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Olearia Gunnii Tasmania 
Haastii (6 ft.) New Zealand 
nitida i ian - 1886 
macrodonta (9 ft.-14 ft. thro = 5 
Ozothamnus ae ane i Australia 1827 
Phillyrea Vilmoriniana Asia Minor 1885 
Phormium Colensoi New Zealand 1868 
tenax 9 
variegata oy 
atropurpurea % a 
Phygelius capensis Cape of Good Hope 1855 
Piptanthus nepalensis Himalayas 1821 
Pittosporum undulatum (6 ft.) Australia 1789 
Prumnopitys elegans - Chili 1860 
Raphiolepis ovata Japan 1865 
Rhododendrons India 
Rhynchospermum jasminoides China 1846 
Schizophragma hydrangoides (30 ft. on Japan 1879 
house 
Solanum crispum Chili 1824 
jasminoides (20 ft. on house) S. America 1838 
Stephanandra flexuosa Japan 1870 
Stuartia pentagyna N. America 1785 
Pseudo-Camellia Japan 1878 
Styrax japonica # “ 
Xanthoceras sorbifolia China 1870 


PLANTS OF THE BAMBOO FAMILY GROWING AT ACHNASHIB, ROSENEATH, 
N.B., 29th August 1905, 


1. Thamnocalamus Faleonert or Arundinaria Falconerit.—Measured, 
31st October 1904, 20 ft. 34 ins. August 1905—Cireumference of a cane 
5 ft. from ground, 2 ins. ; circumference of clump, 5 ft. from ground, 
20 feet, 

There are many plants of this bamboo in Achnashie grounds. The 
measurements are from the oldest and largest clumps. Some of the 
* more recent clumps are nearly as fine as the oldest. This species of 

bamboo flourishes splendidly at Achnashie. 

This bamboo was brought to Parkhill, Forfarshire, by Sir Henry 
Ramsay from Khamaun, North-Western Himalayas. It came to 
Achnashie from Forfarshire in 1871, very small plants in pots. The 
plants were kept in pots for some years, and were taken indoors in 
winter. In 1880 the experiment was made of planting out part of the 
plants from the pots. The plants did well, and the present large clumps 
were planted where they are now in spring 1885. The stalk attains full 
height in its first year. In the ate, and following years it puts forth 
side leaves and short twigs. 

2. Thamnocalamus spathiflorus or Arundinaria spathiflora.—From 
North-Western Himalayas. Bought and planted in 1900. Growing 
well this year, Height, August 1905, 9 ft.; cireumference 5 ft. from 
ground, 6 ft. 

3. Arundinaria nitida.—Bought and planted 1900. Growing well. 
Height, 8 ft. 

4. Arundinaria japonica Metake-—Got from Dr. Watson, Largs, in 
1896. Grows freely. Height, August 1905, 10 ft. 8 ins.; cane circum- 


ference 5 ft, from ground, 14 ins ; clump circumference 5 ft. from 
ground, 11 ft. 


~~ 
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5. Arundinaria Simoni.—Bought and planted in 1898. Height, 5 ft. ; 
grows very well. Seeded 1904 and 1905. Young plants raised from 
its seed in autumn of 1905. 

6. Arundinaria Simoni, var. striata—Bought and planted 1900. 
pe Mise 1905, 11 ft. ; circumference 5 ft. from ground, 12 ft. ; 

oes well. 

7. Arundinaria Hindsit.—Bought and planted, 1901. Height, August 
1905, 6 ft. 

8. oP ets disticha.—Bought and planted, 1900. Height, August 
1905, 2 ft. 

a Bambusa fastwosa.—Bought and planted, 1900. Height, August 
1905, 6 ft. 

10. Bambusa pygmea—Bought and planted, 1900. Height, August 
1905, 9 ins. ; clump 15 ft. in circumference. 

11. Bambusa nana.—Bought and planted, 1901. Height, August 
1905, 3 ft. 6 ins. 

12. Bambusa palmata.—Bought and planted, 1898. Height, August 
1905, 5 ft. ; circumference, 12 ft. 

13. Bambusa Quiliot.mBought and planted, 1900. Height, August 
1905, 3 ft. 6 ins. ; not flourishing. 

14. Bambusa tessellata.—Bought and planted, 1900. Height, 
1 ft. 6 ins, 

15. Phyllostachys castillonis—Bought and planted, 1900. Height, 
August 1905, 2 ft. 9 ins. ; not flourishing. 

16. Phyllostachys awrea.—Bought and planted, 1898. Height, August 
1905, 7 ft. ; flourishing, Circumference 5 ft. from ground, 9 ft. 

17. Phyllostachys henonis.—Bought and planted, 1898. Height, 10 ft., 
August 1905; circumference, 12 ft. 5 ft. from ground; flourishes 
excellently ; flowered 1905. ; 

18. Phyllostachys nigra.—Bought and planted, 1900. Height, August 
1905, 5 ft. 6 ins. ; flowered 1904 and 1905. } 

19. Phyllostachys violascens—Bought and planted, 1898. Height, 
August 1905, 9 ft. J 

20. Phyllostachys méitis——Bought and planted, 1900. Height, 8 ft., 
August 1905 ; circumference, 9 ft., 5 ft. from ground ; flourishing. _ 

21. Phyllostachys nigra punctata.—Bought and planted, 1900, Height, 
August 1905, 4 ft. 6 ins. 

22. Phyllostachys viridi-glaucescens.— Bought and planted, 1900. 
Height, 8 ft.; circumference, 15 ft., clump 5 ft. from ground ; flourishing, 

23, Phyllostachys viminalis.—Bought and planted, 1900. Height, 
2 ft. 6 ins., August 1905. 


Summary. 


Thamnocalamus or Arundinaria 
Arundinaria ; J 
Bambusa f 

Phyllostachys . 
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MEETING OF THE SOCIETY, 
January 11, 1906. 
J. Rurserrorp Hint, Esq., Vice-President, in the Chair. 
Mr. JAMES FRASER was elected Resident Fellow. 
Mr. Harry SANDERSON was elected Non-Resident Fellow. 


The following gentlemen, recommended by the Council, 
were elected Associates :— 
Mr. R. L. Harrow, Royal Botanic Garden, and 
Mr. L. Stewart, 28 Rodney Street. 


The gift of a collection of Ceylon Ferns from PERICLES 
JOANNIDES, B.Se., was intimated. 


Dr. R. Stewart MacDoucGatt exhibited a series of speci- 
mens illustrating the life-history of Pinus sylvestris, 


Mr. J. F. JEFFREY gave a short note on Don’s original 
specimen of Silene alpestris. 


Captain NorMAN, R.N., showed branches of Pinus attacked 
by the Pine-Aphis. 


Mr. R. L. Harrow showed a series of Plants in Flower 
from the Royal Botanic Garden. 


Mr. L. Stewart showed Octoblepharum albidum—a 
tropical moss of wide distribution. This was growing in the 


Royal Botanic Garden with plants sent from the West Indies 
and also from Liberia. 


A series of slides illustrating the growth and appearance 
of the chief British Forest Trees was shown on behalf of 
Dr. A. W. BortTHwick. 


H. F. Taaa, FLLS., gave a communication with photos on 


the Pioneer Plants of the Voleanic Mud of Tarawera. Grasses 
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and ferns seemed to be the first forms to settle on the 
denuded area. 


Mr. TaGe also exhibited a Mangrove Seedling. 


The following communication was also read :-— 


THE SAVANNAHS OF Guyana. By Epuarp Essen. 


Ii we travel in Guyana from north to south along the 
rivers, we shall be highly impressed by the luxuriant plant- 
growth, forming high walls of dense, nearly impenetrable 
forests, in which the Mangrove—in the lowlands, the 
Avicennias—in the upperlands, are the predominant trees, 
whilst thorny Drepanocarpus lunatus (a papilionaceous 
plant), Desmoneus horridus (a palm), Paritiwm elatwm 
(Malvacee), Paneratium caribewm (Amaryllidacee), as 
fringes of the forest, are hanging and swaying in the water 
several metres from the actual river bank. 

The same vegetation continues along the numerous fresh- 
water branches or creeks, but here we find the Pachira 
aquatica, the never-failing Calladiwm arborescens (one of 
the largest Aroids), the Huterpe oleracea, Manicaria saceifera, 
changing the character of the vegetation; whilst arboreal 
Rubiacex, Papilionacee, Apocynacee, Bignoniacee, etc., as 
so many pillars support the garlands of the tropical forests; 
the lianes which, very often, tie together the crowns of the 
trees on both sides of the not more than 30 to 50 feet 
broad streamlet, form above the water an arch, in which 
thousands of birds and insects are lulling each other to sleep 
with their diverse nocturnal tunes, the expressions of their 
delight in the well-deserved rest after a busy, trying day. 
If we look on the map of Dutch Guyana by W. L. Loth, we 
see the geological formation roughly indicated by three 
different colours. The northern part is a strip of land 50 to 
60 km. broad, running from east to west parallel to the sea- 
shore. This part is purely alluvial, and consists mainly of 
blue clay, here and there traversed by vertical layers of 
gea-shells, the deathbed of millions of Molluscs in remote 
antiquity. Here the vegetation is fairly continuous. The 
southern part is the hilly and mountainous “ hinterland,” 
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with its Urwiilder, for the most part unknown; the middle 
part, a strip widening from 30 km. in the east to 100 km. 
in the west, is the flattest part of the diluvium, with only 
few scattered hillocks—in some regions a merely undulating 
plain. It is in this part that we find the savannah through 
the whole breadth of the country,—with the exception of 
the forest-tracts along the rivers, as said before. 

What is the savannah in Guyana? According to the 
native conception, the-savannah is an open tract covered 
with low plants, a few trees scattered here and there, and 
surrounded by forest. This conception corresponds very 
well with the description given by Schomburgk, as seen In 
Professor Schimper’s book on Plant-geography, Part I1., page 
327: “ Forests—I have termed them oases—sometimes miles 
across, sometimes of less extent, most frequently with a 


Vertical section through the soil of the Savannah. 


circular outline, rise out of the savannah like islands from 
the sea,” which gives Professor Schimper himself reason to 
say: “Not a uniform formation, spread over a wide area, 
but a richly differentiated, undulating, park-like country, 
‘in which different forms of woodland and grassland partake, 
although the latter predominates.” This description, how- 
ever, as well as the native conception, is vague, too vague to 
give a real impression of the savannah. But there is more 
about it in Professor Schimper’s book; on page 360, Part 
LL, we find again: “ Tt (thorn-woodland) alternates frequently 
with the savannah, and in this case, as in all dry districts, 
edaphic influences are in the first place responsible for the 
change in the character of the vegetation, since savannah 
prevails on a stiffer soil that is superficially wetted by the 
rain, whereas woodland occupies a sandy soil that is very 
permeable to water.” Nothing is more beside the truth than 
this, so far as Guyana is concerned. On the contrary, the 
soil of the savannah in Guyana consists, as shown in annexed 
figure, of three different layers, of which the upper one, 1 to 
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3 feet thick, is totally or mainly coarse quartz sand; the 
second layer, a mixture of sand and decomposed vegetable 
matter, called by the natives blakka doti or black soil; and 
the third layer, 2 more or less loose, reddish clay, a detritus 
of old laterite rocks: more about this later on. Further on, 
pages 363 and 364, we read again: “The appearance of a 
tropical savannah remains always essentially the same, at 
Jeast in plains. Tall grasses, in many districts exceeding 
the height of a man, spring up in dense tufts, separated by 
bare intervals of soil, which is very variable physically as 
well as chemically, and is frequently coloured red by iron 
oxide. On high plateaux the grass is shorter, frequently not 


Quartz sand. 


Garden soil. = >= 
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taller than in our meadows, and more intermingled with 
herbaceous perennials and undershrubs. At greater or less 
distances apart trees appear, usually as stunted, gnarled 
dwarf-trees, resembling our apple-trees, but occasionally as 
lofty individuals, which as a rule belong to characteristic 
species not present in the forest. Besides dicotyledonous 
trees, palms also occur in savannahs.” According to 
this description the savannah of Guyana, situated but 
little above sea level, and even for four to six months 
of the year, sometimes longer, flooded by the creeks and 
rivers, which have not sufficient capacity to drain the 
enormous amount of water falling from March to July at 
least, should present to us tall grasses exceeding the height 
of a man, in dense tufts, etc, Well, the grasses are there, but 
never reaching and of course never exceeding the height of a 
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man; the grasses are there, but seldom in dense tufts; or 
the grasses are not there, because the savannah is not always 
grassland. Very often, as on the savannahs to the east of 
the Surinam river, we find only here and there small patches 
of grass and large parts of the savannah are without a 
sprig of grass. The description of the savannahs on high 
plateaux corresponds a little more to the savannahs of 
Guyana, which, however, are not on high plateaux. For 
although, according to my opinion, not very much of a 
European meadow is to be found in the savannahs of Guyana, 
nothing is more characteristic of them than the scattered 
trees, stunted, gnarled, dwarf, with occasionally lofty indi- 
viduals, which belong to species not present in the forest. 
True is it always that palms occur in the savannah, 
especially the Mauritia flexuosa, perhaps one of the most 
grandiose palm-trees in the world. It is worth noting here 
that these scattered dwarf-trees differ again in species from 
east to west. In the savannahs of the Commewyne river, 
the stunted Psidium gujave, the poisonous Euphorbia cotini- 
folia, and the gregarious Clibadiwm surinamense prevail. In 
the savannahs of the Surinam river the Zuphorbia cotinifolia 
disappears, the Psidiwm and Clibadium diminish, whereas the 
Melicocea bijuga, a Sapindaceous plant, and the Anacardium 
occidentale predominate. In the Lara district, however, the 
Melicocea disappears nearly entirely, while the other above- 
named plants are equally distributed amongst Apocynacee, 
Clusiaceswe, Rubiacese, Myrtacee, and are there in consider- 
able numbers. On these savannahs we find, but not very 
often, a curious plant with a delicious fruit, the Bati-bati, of 
which, up till now, the scientific name is not known, and no 
description could be found in the notes of any one of the few 
botanists who have visited the Guyanas or studied their 
flora. Of the western districts I have few recollections ; 
but, so far as I remember, grasses and grass-like Liliaceous 
plants prevail, Melastomacee frequently occur, Cactuses 
here and there appear on elevations of the undulating soil. 
If we consider now the descriptions given for savannahs in 
America, that given by Schomburgk, especially for Guyana, is 
vague, more metaphorical than satisfactory ; the descriptions 
of the savannahs of Minas Geraes and other parts of Brazil 
can hardly be said to apply entirely to Guyana. What can 
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be the reason that we, in the above-mentioned book of 
Professor Schimper, who undoubtedly collected the most 
reliable data for his book, do not find what we might expect 
for Guyana? It is possible that no other reliable data are 
available than those of Schomburgk, which we saw before 
are vague and unsatisfactory; and surely it is extremely 
difficult to give a correct description of this characteristic, 
tropical association after a short, rather hasty, exploration, 
perhaps only in one direction. How can one have a true 
impression of a vegetation which, in every corner, in all 
directions, keeps both a secret and surprise for us? Nowhere 
else is the vegetation so varied as in the savannahs: more 
than hali the number of the plant orders in the Guyanas— 
and there are many—are represented here ; every moment 
we may find a new or scarcely known species, convincing us 
that, only after a patient and exact exploration, it will be 
possible to give a satisfactory description of the savannah. 
For it is difficult to say what the typical character of this 
association is. Decidedly xerophilous plants are growing 
alongside pronounced hygrophilous plants, and amongst 
these, plants of a dubious or tropophilous character. But 
how to explain that? Well, we have to go back to the 
formation of the soil and the climatic influences. As seen 
above, the soil was mainly coarse quartz sand in the upper 
layer, with loose garden soil and clay underneath. This soil 
is manifestly permeable, but the layers are not everywhere of 
the same thickness, and here and there the upper layer 
alone or both the upper and middle layer disappear, leaving 
the under layer at the surface. It is evident that we have 
three distinct conditions before us, which will affect the vege- 
tation. Then again, if we compare the data of the rainfall 
on Placer de Jong, situated in the savannah region, with the 
data of the rainfall in Paramaribo, we find for Placer de 
Jong an average of 21564 mm., and for Paramaribo an 
average of 2226-9 mm.; the highest and lowest in one year 
for Paramaribo respectively 27545 and 12401 mm.; for 
Placer de Jong 2719°5 and 13725 mm. It is notorious also 
that the temperature over the whole country is fairly equal 
and constant, and the relative humidity on the savannah 
a little less than in the forests; but the open savannah soil 
has the full benefit of the immense amount of dew that 
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settles down during the cold nights in the dry season, where 
this dew is intercepted by the leaves of the trees in the 
forests, and but little reaches the soil. There are more 
factors worth considering: as I said before, the savannahs are 
inundated during a great part of the year, so that one can 
travel with great ease in a canoe from one place to another ; 
again, there is practically no month in the year without rain : 
the driest months, September and October, show a rainfall of 
50 mm. 

Before finishing this brief account, it is perhaps desirable 
to say a few words about another peculiar association, known 
in Dutch Guyana as Bieri-bieri. These Bieri-bieris are 
only found along the coast. They are of a pronounced 
xerophilous character, which is brought about by the large 
amount of salts contained in the soil; for all the land on 
which we find the Bieri-bieri is at or under sea level, and is 
therefore flooded by the sea or the rivers at high tide. They 
correspond nearest to the description of the savannah in 
lowlands, given by Schimper on pages 363 and 364, to which 
I referred before. But it is perhaps necessary to add to this 
description that the grasses are all covered with dense, stiff 
hairs and provided with sharp, cutting edges—the native 
indicates them by the general term of Baboonneftie, i.e. 
Baboon knife—and further, that most of them are Graminee. 
Few other plants are scattered through these monotonous 
grass-plains. But now and then a small group of Avicennias 
‘or Rhizophoras, or Calladiwm arborescens and Drepano- 
carpus lwiatus, show the places where shallow pools are 
formed in which now and then we may meet with one of 
the Lemnacee or Salviniacee and stiff, leafless Juncacee. 
Putting all these data together, one might arrive at a 
conclusion in regard to the character and origin of the 
savannahs of Guyana, I wish only to show that the last 
word has still to be said; however, this communication may 
be a forerunner of what I hope to be able to say about the 
savannahs, and other points, after my views are enlarged 
by the guidance which I shall feel so happy to receive from 
the University uf Edinburgh. 
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MEETING OF THE SOCIETY, 
February 8, 1906. 
Professor Baytey Baurour, President, in the Chair. 


Dr, R. Srewarr MacDouGaLi gave an account of the 
attack by Meyastigma spermatrophus on the seeds of 
Pseudotsuga Douglasii. This is the first time this insect 
has been recorded for Britain. It was pointed out that the 
genus was usually parasitic on other insects, but here almost 
certainly injurious to the seeds. 


Dr. MAacDovuGaLt also showed two West Australian plants, 
Lachnostachys verbascifolia and Trichinium Manglesii—-both 
marked xerophytes. 


The PRESIDENT exhibited Rhododendron parvifolium, Adams, 
—rare in cultivation—which lends itself to layering and 


flowers early. 


On behalf of W. Exper, M.A., Dr. MacDouGaALL communi- 
cated a note on the Variation of the Leaf in the genus Rubus, 


with exhibition of specimens. 


H. F. Taae, F.LS., gave an account of the water pores in 


Lafoensia. 


The following communications were read :— 


MEETING OF THE SCOTTISH ALPINE BotanicaL Crus, 1905, 
av Kinury. By ALEXANDER CoWAN. 


The members of the Club travelled to Killin by the after- 
noon train on Monday, 31st July, and, as usual, made the 
Bridge of Lochay Hotel their headquarters during their stay. 
There is a new landlord there since the last visit of the 
Club took place, who, like his predecessor, did all in his 
power to make the members and visitors comfortable. 

On Tuesday, Ist August, the party drove to Loch na 
Lairige, in order to explore Meall nan Tarmachan, The 
day was fine to start with, but before long it became very 
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wet, and continued so all the day—so much so, that most ot 
the party left the hill and proceeded to walk home. The 
principal find of the day was Cystopteris montana, which 
had never been previously recorded on this hill; at all 
events, by any of the members of the Club. 

The following rare Alpines were found :—Carex atreta, 
Carex pulla, Drabu incana, Juncus castaneus, Poa alpina, 
Salix reticulata, Saxifraga nivalis, Tofieldia palustris, Trollius 
europeus. A plant of Polystichum lonchitis was found with 
twisted, crispy fronds; also plants of blechnwm Spicant, one 
very dwarfed and congested, the other caudate. 

After the long and tiring day spent on Meall nan 
Tarmachan, it was decided to spend Wednesday, the 2nd 
August, in the neighbourhood of Killin, and to take things 
easily, in view of the proposal to climb Ben Lawers on the 
following day. Some of the younger members, however, 
decided to climb and botanize on Creag na Caillach and 
Fionn Lairige. The day proved an excellent one, as the air 
was cool; but late in the afternoon some showers fell. 

The following plants were found:—Athyrium alpestre, 
Dryas  octopetala, Juneus castaneus, Juncus biglumis, 
Polystichum aculeatum (at over 2000 feet), Salix reticulata, 
Saxifraga nivalis, Vaccinium uliginosum, Viola amena. In 
addition to these, the President, who spent the day in 
visiting the Kinnel vine at Auchmore and fern-hunting in 
the neighbourhood of Killin, found a very tall and narrow 
form of Lastrea montana. 

An early start ‘as made from the hotel on the morning 
of Thursday, th 3rd Aucust, by conveyance, in order to 
climb Ben Lawe , but uufortunately for the prospects of 
the party it “ss soon seen that heavy mist enveloped by 
far the larg half of the mountain. When the burn was 
rea ied, where the ascent by way of the corrie is usually 
commenced, the party divided into two, one half proposing 
to climb the mountain from this point, the other half 
continuing the drive as far as Lawers Inn, with the intention 
of making the ascent by the pathway and burn leading to 
Lochan & Chait. 

Unfortunately, the first party had no compass with them, 
and by the time they reached and entered the mist they 
found it quite impossible to strike the proper direction. 


ae 
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The wind was blowing half a gale, and the mist was 
exceedingly thick, and something like two hours were spent 
in a fruitless attempt to gain the corrie; and it was well past 
mid-day when a sudden break in the mist showed the party 
that they were about two miles out of their proper course. 
As it was felt useless to make further attempts to reach the 
corrie, far less ascend to the summit of the mountain, there 
was nothing left for the party to do but reluctantly retrace 
their steps and make for Lawers Inn. Heavy rain had by 
this time come on, so that the shelter of the inn and its 
excellent scones and tea were most welcome. The second 
party ascending by means of the path did not attempt to go 
beyond the rocks near Lochan & Chait, and returned to the 
inn somewhat later than the first party, thoroughly drenched. 
As far as pleasure went, the day was quite spoilt by the 
wretched weather, and the list of plants found—viz., Athyriwm 
alpestre, Drosera anglica, Myosotis  alpestris, Tofieldia 
palustris, Viola amena—is a very short one, though the 
members may be considered lucky to have found Myosotis 
alpestris, On the road to the hotel one of the members 
was lucky enough to find two or three distinct forms of 
Lastrea montana. 

Friday, the 4th August, was spent in the neighbourhood of 
Killin, where again some varietal forms of Lastrea montana 
were found by two of the members. This day was also very 
wet, and altogether the week was one of the most unpleasant, 
as far as the weather is concerned, that h*3 ever been spent 
by the Club, three days out of the fe . being very wet 
indeed; luckily, however, none e the my¢,);bers of the party 
are reported to have been any the worse “ol tt rir experience. 

The meeting broke up and the members re”) med hon 2 on 
the morning Be Saturday, the 5th August. 


NorEs ON THE FLORA OF THE COAST AND ISLANDS OF 
PoRTUGUESE East AFRICA, WITH PHOTOGRAPHS OF INTERESTING 
TREES, PLANTS, AND ForEST SCENERY. By J. A. ALEXANDER, 
Director of Agriculture and Arboriculture, Beira. 


I feel as if I were due my old Society a few notes upon this 
little-known territory, wherein my duties rest at present. 
Much that I have written is in the form of pamphlets and 
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articles to the public press and scientific societies. I trust 
the members of this distinguished Society will accept my 
general botanical notes in that fraternal spirit that has 
always characterised the proceedings of the old Society. I 
am afraid many of the old members of my ken have passed 
away ; still, our distinguished President I can remember in 
1870, when I was a student under his learned father. 

The recent visit of the British Association to Beira has 
renewed old memories and created fresh vigour in my old 
bones, also adding new friends to my already voluminous list. 
It is much to my regret that so few botanical members came 
this way from the Victoria Falls, and in the short visit here 
the only Edinburgh University members I conversed with 
were Professor Simpson and Mr. Marshall. I was curious 
to once again meet Dr. Noél Paton, an old and very active 
member of the Society. 

Excepting Cape Colony, very few plants were to be found 
in flower, it being near the end of our dry season. I intend 
early in the year, if I can find a friend to join me, to visit 
the Victoria Falls and district on a collecting tour. Much 
can then be found of interest. I trust the British Associa- 
tion’s visit will stimulate and enlarge scientific knowledge 
in South Africa. Any member coming this way will 
receive a real Scotch weleome. I am one of the few 
British subjects holding office under a Portuguese Govern- 
ment, known as the “Companhia de Mocambique.” I find 
the Portuguese exceedingly kind people to work with. 


In giving my description of the flora of this territory, I 
will classify and describe them under their due orders. I 
trust the photographs will give to the members an idea of 
the actual subjects they represent. For convenience I have 
demarcated this territory into three divisions :— 

First, Coast-line and islands of a two-mile-wide belt. 

Second. General low country, forty-mile-wide belt. 

Third. Wismg ground and mountains to Rhodesian 
boundary. 

I find those divisions of the country describe the physical 
features, also the flora and fauna, in a very satisfactory 
distribution. 


The coast-line from Beira to Lorenzo Marques is about 
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five hundred miles, very irregular, with numerous inland bays 
extending from four to eight miles. The rivers flow from 
the watershed of the Rhodesian border, east and south-east, 
into the Indian Ocean. 

Beira is situated in a land-locked basin at the mouth of 
the Pungue and Busi rivers, and the influence of the tidal 
wave extends for forty miles inland. Proceeding southwards, 
the first large bay is Sofala—a place long noted in history as 
a station frequented by the Pheenicians, passing into the 
auriferous regions of Africa. Sofala is one of the first forts 
erected by the Portuguese on this coast, early in the 
sixteenth century; now fallen into decay. It is worth 
mentioning that they conveyed the stones from Portugal. 
Timber they found in abundance, good hard red woods, of 
acacia and bruguiera, which resist the termites (white 
ants). Stones are not to be found on this coast suitable for 
building purposes. Numerous islands abound by the river 
mouths and inland creeks, almost of sand formation; and 
the vegetation denotes them of a not far removed period. 
Chiloane is one of the largest islands, about fifty miles from 
Beira; it was the first Portuguese settlement, possessing a 
fort and governor’s residence, but all that power has long 
passed away. The island is about one mile wide and six 
miles long, and consists of cocoanut gardens and native 
habitations, and is also the residence of the Portuguese 
official known as Commandant. 

The whole territory is divided into districts, and presided 
over by commandants, who administer civil and judicial 
control over the inhabitants. The natives on the seaboard 
are a strange mixture of races: Portuguese, Mahomedan 
Indians, and Cafirs; law-abiding and childlike in their 
habits, but very vain, and fond of wearing European clothing 
of gaudy colours, The natives of the interior are a much 
finer race, and have not yet acquired the vices of the Western 
races. From ages of a pastoral and hunting life, they do not 
take kindly to mining and agricultural labour when their 
white brother calls them to handle the pick and _ hoe. 
Nature has provided them abundantly with roots, fruits, 
seeds, cereals, and spirituous drink, each following in due 
season; so that it is only in the failure of any one of these 
products through a dry season that they are compelled to 
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seek further aid. The next large inland bay is at Mambone, 
at the mouth of the Savi river, which flows through a rich 
pastoral country; that excellent fodder grass, Panicwm 
maximum, has become naturalised. The largest bay on the 
coast is some twenty miles further south—Govuro, at the mouth 
of the river of that name. Its area is over thirty thousand 
acres, and almost enclosed by land, leaving a good entrance 
that small vessels can easily enter. The vegetation sur- 
rounding this bay is peculiar, being almost a cover of that 
Queensland tree, the Casuarina equisetifolia, which has 
become naturalised. No doubt the seed has been carried 
by wind or tide from the Zanzibar coast. The promontory 
at the point of this bay is known as Bartholomew Dias. 

The next point of interest on the coast is the Bazaruto 
Islands, under the Lorenzo Marques government. Inham- 
bane is the district north of Lorenzo Marques, and is one of 
considerable agricultural importance. Coffee, sugar, tobacco, 
and cocoanut-palm cover large areas. Minor products are 
largely grown. Petroleum oil springs have lately been 
discovered. 

Since I have been going on giving you geographical notes. 
IT will now turn to a few remarks on geological points. The 
present tide-line of the coast is very clearly marked by a 
coral reef running from south to north, and in examining 
the country I tind that the high tidal mark reaches another 
reef of degenerated coral. 

All over the low country for twenty miles inland, reefs of 
coral can be traced, generally running from five hundred to 
seven hundred yards distance apart. 

The proper term, I believe, is dead coral stone, for it is 
of little value; wherever it appears on the surface it has 
become solidified from atmospheric action. 

I trust members will forgive me for my introductory notes, 
and not consider that my paper should have been sent to our 
friends in Queen Street, the Royal Scottish Geographical: 
Society. Geographical and geological sciences are so con- 
nected with botanical knowledge, that I find it difficult to 
leave them disvinet from each other. 


In consulting “ Harvey’s Flora Capensis,” “The Flora of 
oT 
Natal,” and the more recent work, not yet completed, “The 
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Flora of Tropical Africa,’ I find many plants appearing, no 
doubt the same species, under different descriptive names. 
The generic name remains the same. I may be correct in 
saying that the “Natal Flora” is identical with the flora of 
this territory, but owing to our wider geographical range 
our flora consists of many more species of plants. 

Our silvan area cannot be touched by the whole of Natal, 
Cape Colony, and the Transvaal, and I may include a large 
portion of Rhodesia. 


RANUNCULACEE.—Clematis Kirkii, C. Stanleyi, C0. grata, 
These three species are common enough by the edges of 
forest and partly cultivated lands. In the higher ranges I 
have observed another species, Thalictrum rhynchocarpum 
is found in a few places within the coast-line. Ranunculus 
pinnatus is the only one I have noticed, and very common. 

ANONACEH.—An order containing many forms of excellent 
tropical fruits—the custard apple, sour sop, sweet sop, 
and cherimoya. Not one of them yet grown in the territory, 
but a supply of seeds will soon be at hand, Uvaria caffra is 
a common shrub; the fruit is eaten by the natives. <Arto- 
botrys monteiroie is a climbing shrub, with edible fruit. 

MENISPERMACEH.—Coceulus villosus : this is a Very common 
creeper, extending its vines all over the ground, generally 
about as thick as a pea-straw. I have turned them to most 
valuable account in the making of baskets for agricultural 
purposes. They resemble string of a fibrous nature. 
Cissampelos Pariera, C. torulosa, both common climbers in 
the dry zone. Stephania hernandifolia, another twining 
shrub with edible fruit. 

Nympuaacea.—Nymphea stellata, very abundant, cover- 
ing all the ponds and wells on the coast, 

PAPAVERACEA,—Papaver gariepense, plentiful in waste and 
cultivated ground. Argemone meaicana, common herb, 
Fumaria officinalis, found about native habitations very 
often. 

Crucirera.—Cardamine africana, common in cultivated 
ground. Sisymbrium capense, common annual. Brassica 
strigosa, found in cultivated and waste ground. Lepidium 
sativum, found only in the shaded pools and small streams. 
Senebiera integrifolia, S. didyma, both very common weeds. 
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CAPPARIDACEA.-—Cleome monophylia, found in abundance. 
Marua angolensis, a small tree, fruit not eaten by natives 
or birds. Cadaba sp.: I-cannot fix this shrub with any of 
the species enumerated in African flora. Capparis ceitrifolia, 
C. corymbifera, C. Zeyheri, all are found rambling over the 
bush cover in the low country. 

Morincacea—NMoringa pterygosperma, known as the 
horse-radish tree, from the form of the pods; when half- 
grown are cooked as a curry and excellent to eat. This tree 
is one of the many introductions from India, so general on 
this coast. AR. 

BixINE&.—Oncoba spinosa, a glabrous shrub with fragrant 
white flowers; the fruit has an ornamental appearance, and 
in a dry state is turned to various uses. Aberia longispina, 
a small tree with an edible berry, not very common. 

PotyGaLE&.—Polygala capillaris, P. confusa, P. myrtijolia, 
P. rarifolia, all common weeds of the cultivated and waste 
lands. 

FRANKENIACEE.—Frankenia pulverulenta, a very common 
herb on the low shore lands. 

CARYOPHYLLACEE.—Dianthus prostratus, generally to be 
found in the grass lands. Silene Burchellii, S. gallica, both 
found in the open grass plains. Ste//aria media, very abun- 
dant everywhere on the low ground. ASpergula arvensis, 
found in some localities. Drymuaria cordata, common weed. 
Polycurpea corymbosa, a profuse-flowering herb, rather 
common, 

PoRTULACEA.— Portulaca oleracea, common on sandy 
wastes. P. pilosa is also to be found. Talinwm caffrwm, 
another common weed. Tamarix articulata, common bush 
by the coast-line in sandy situations. 

HYPERICINEX, —/Typericum Lalandii, H. lanceolatum, both 
common in the open lands. 

MaLvacka, —Malvastrum spicatum, M. capense, both very 
common in waste and serub lands. Sida triloba, S. carpini- 
Jolia, S. cordifolia, and S. spinosa, all common weeds, 
Abutilon indicum, A. glaueum, also common, Urena lodata, 
not uncommon. Pavoni odorata and P. microphylla 
are both common plants. Hibiseus Trionwm, HH. viti- 
Jolius, H. physaloides, H. furcatus, and H. tiliaceus 
are all to be found. Hibisews calycinus is abundant in 
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Swampy ground; the bark of the stems produces strong 
rough Sikes mek I have utilised for ropes. Gossypium 
anomalum and G. herbaceum are both found about the 
borders of the forest and abandoned lands. The cotton is 
collected by the natives, but is of short staple and not much 
commercial value. Last year and since, the small growers 
that have taken up cotton cultivation in the territory have 
employed the natives to collect the staple, and have mixed 
it with the Egyptian species they have been growing, thus 
destroying their good sample... Many parcels I have seen 
brought in to the dealers this season. Adansonia digitata, 
the most remarkable tree on the coast, generally found 
singly growing on the highest points of land, and clearly 
observed by steamboat traveilers. It is an ugly, flat-topped, 
blunt-branched tree, and eight months of the year leafless. 
Known as the Baobab, or “ Cream of Tartar” tree, as the 
pulp surrounding the seeds is a pleasant acid, and is used in 
a cooling drink. I have measured many trees having a 
girth of eighty feet; wood soft and worthless. A photograph 
is given of the tree in one of our cotton plantations. 

STERCULIACEH.—Dombeya multifiora: 1 think this is the 
only species of this small tree I have observed; some of the 
forms are very handsome. Hermannia filipes, an annual, 
not uncommon. Maherna sp.: there. are, as far as I can 
observe, several species not yet enumerated. Waltherva 
americana, a common weed. 

TILIACER.— Grewia columnaris and G. caffra are both 
common shrubs. Grewia occidentalis and G. pilosa are two 
common small trees found in the open scrub and waste 
lands. Triumfetta pilosa and T. rhomboidea, both common. 
shrubby plants. TZriuvmfetla tomentosa, introduced from 
India, is found growing near habitations. Corchorus olitorius 
and (, aeutangulus, found in open and semi-cultivated land. 

Lryga.—LZrythroxylon emarginatum appears general in the 
coast country. 

MaAcricHiacka.—Acridocarpus natalitius, a cliunbing shrub, 
not uncommon in the low country. 

ZYGOPHYLLEZ.— Tribulus terrestris, a spreading annual, 
very common. 

GERANIACEA.—Jlonsoniu biflora, an annual herb, common 
in certain localities. Geranium ornithopodiwm is the only 
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species I have observed in the coast country. Pelargonium 
capitatum and P. grossularioides are generally to be found. 
Oxalis corniculata and O. convezula are both abundant weeds. 

Ruracea.—Toddalia lanceolata and T. natalensis, small 
trees to be found in many places. Clausena inequalis, 
rather a profuse-flowering small tree, flowers white. 

OCHNACES.—Ochna atropurpurea, glabrous shrub, found in 
open forests. 

BURSERACEZ.— Balsamodendron africanum, not common, 
and found in desert situations. 

Meuiackt&.—WMelia Azedarach, known as the Indian lilac, 
been introduced to this country and grown in gardens and 
about habitations. T'richilia emetica, small tree; oil and 
tallow produced from the seeds. Limenia caffra, small tree, 
common in all the low coast country. Apodytes dimidiata : 
this is another tree of the lower elevations. 

ILICINEZ.—Zlex capensis, generally found by edges of 
swamps and lagoons. 

CELASTRACEZ. —Celastrus: there appear to be several 
species of this shrub, none of any value—Celastrus angularis, 
C. buxifolia, C. procumbens, and C. peduncularis,  Elceoden- 
dron capense, E. lawrifolium, EB. velutinum, and £. ethiopiewm 
are all to be found as ordinary shrub cover. Salacia 
Kraussii, another to our list of shrubs. 

RHAMNEA.— Zizyphus jujuba and Z. mucronatu, both 
common thorny scrubby trees, found everywhere in the 
territory ; fruit edible. Berchemia discolor, shrubby tree, with 
yellow fruit, rather abundant. Colubrina asiatica, occasion- 
ally to be found in the open waste lands. Helinus ovatus, a 
climbing shrub, found in thickets of the open grass country. 

AMPELIDEA.— Vitus capensis, V. cuneifolia, V. lanigera, V. 
Lhunbergii, V. integrifolia, V. quadrangularis, are a few of 
the numerous species of vines I have observed. Nearly a 
hundred species are described. 

SAPINDACEA.—Cardiospermum  Halicacabum, herbaceous 
annual, rather common, classed as a climber. Schmidelia 
monophylla, common tree of the coast islands. Schmidelia 
rubifolia and S. alnifolia are also to be found. Sapindus 
capensis, a tree twenty to thirty feet high; the timber is not 


of any value, Dodoncea viscosa, a small tree, flowers rather 
abundantly, 
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ANACARDIACEA.— Rhus: about thirty species are described 
from Cape Colony to Natal. I can only locate the following 
species in the coast flora: Rhus insignis, R. glaucescens, R. 
villosa, and R. longifolia—small trees, rather resinous. . Man- 
gifera indica : this is the only species I have seen in 8. Africa, 
introduced from India, but the mango (fruit) is poor, the 
trees are not cultivated and not of a good variety. We are 
now introducing good varieties from India and elsewhere. 
Anacardium occidentale (Cashew nut), introduced, but has 
now become naturalised. The largest trees I have ever 
seen are on the island of Chiloane. They are a great source 
of food for the Cafirs—the fruit, nuts; and a spirit from the 
fermented fruit is made, very intoxicating, which both Cafir 
men and women relish until they are dead drunk. Selero- 
carya caffra, a glabrous tree; the oily cotyledons are edible. 
The drupe is peculiar in its formation. 

LEGUMINOS&.—This is an Order of consilerable interest 
and magnitude. As in Asia,so in Africa it includes many 
valuable food-products and highly commercial timber trees. 
Some portions of our African silva must give way to this 
Order entirely. Nearly a hundred genera attached under this 
name, and many handsome plants. Crotalaria, over a hundred 
species in Africa. Open land, cultivated and abandoned 
fields they are to be found. On the coast I have observed 
C. capensis, C. globifera, C. macrocarpa, C. natalitia, C. 
striata, and CU. lanceolata. Argyrolobium uniflorum, A. ascen- 
dens, and A. racemoswm, all frequently found. Medicago 
lupulina, M. denticulata, and M. laciniata are not uncommon. 
Melilotus parviflora, a common weed. Trifolium africanum, 
abundant. Lotus arabicus, not uncommon. Psoralea pinnuta 
and P. obtusifolia, both to be found in open ground, Lndigo- 
fera: being so many, it is confusing keeping them all in 
recollection. Many of them are very attractive plants, more or 
less found in open ground. Indigofera Dregeanu, 1, endeca- 
phylla, I. hirsuta, I vestita, L. micrantha, I. velutina, and J. 
polycarpa, all to be collected within the coast-line and islands, 
Tephrosia canescens, T, discolor, T. macropoda, and 7. longipes are 
all found. Mundulea suberosa, an old favourite, very showy 
plant, and found at certain places on the coast. This plant has 
a remarkably wide range. The last place 1 collected it at 
was in the north of Ceylon, in the dry zone, among rocks at 
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the Dambulla Temple. Millettia caffra, small tree, hand- 
some flowers, rather common. This is one of the trees used 
by the Cafirs for knobkerries and walking-sticks ; the wood 
is. very hard, heart-wood black. Millettia Sutherlandi I have 
also found. Sesbania aculeata, a common annual. Sesbania 
punctata, rather a showy flowering shrub. Aschynomene 
uniflora, a shrubby plant, not uncommon. Smithia sensitiva, 
a herbaceous annual, Arachis hypogwa, ground nut. One of 
the common native food-produects of all tropical countries. 
Commonly eaten after roasting the nuts. (Good food for cattle 
and pigs, also poultry. Desmodium hirtum,an annual with 
red corolla, common. . Desmodium incanum, grows more in 
the form of a shrub; flowers reddish., Desmodium Drege- 
anum also to be found. Pseudarthria Hookeri, small shrub, 
showy and free-flowering. Abrus precatorius and A. pulehellus, 
both common climbers overrunning the bushes and small 
trees, and showing up when the pods burst and display 
clusters of pretty scarlet seeds, with one black spot. The 
natives in India convert them into ornaments. Clitoria 
Ternatea, an exceedingly attractive climber, and very 
difficult, to say where it is not to be found in the tropics. 
I have cultivated it as a trellis plant. Its name is appro- 
priate. Glycine javanica, abundant. TZeramnus labialis, 
common on the coast. rythrina caffra, a characteristic 
tree of the dry country, and the scarlet seeds are used as 
ornaments by the Cafirs. Hrythrina Humei and EF. tomentosa 
‘are both common on the coast. Owing to the thorny nature 
of the branches, they all form excellent fence plants, Cana- 
valia obtusifolia and C. ensiformis, both abundant, flowers 
fragrant. Phaseolus trinervius, climbing annual, common, 
Vigna Burchell, V. luteola, V. marginata, and V. vexillata 
are all to be found. Dolichos Lablab, very often cultivated in 
the fields with Sorghum vulgare. D. biflorus and D. awillaris 
are to be found in the open ground. Rhynchosia minima, 
hk. caribea, Rk. hirsuta can be identified in many places. 
Kriosema parvijlorum and £. cordatum are only recognised. 
Dalbergia armata is the only species I have seen on the 
coast. Baphia racemosa, a small shrub, not uncommon. 
Calpurnia lasiogyne, rather a showy shrub, with bright 
yellow racemes. Sophora tomentosa, found at certain places 
on the coast and islands. Cordyla africana, a large tree with 


Fes. 1906,] | FLORA OF PORTUGUESE EAST AFRICA. LEG 


grey corky bark and large yellow fruit, two-seeded, and 
resembling a plum, which is eatable. Wood of no value. 
Cesalpinia Bonducella, a common thorny rambling shrub 
with recurved prickles. Cassia delagoensis, OC. mimosoides, 
C.. obovata are all abundant. Cassia tomentosa, found ata 
few places. Bauhinia artieulata, common tree with rough 
bark; inner bark strong, and can be made into ropes. Afzelia 
cuanzensis, rather a remarkable tree in appearance; not 
common. TZamarindus indica: this valuable Indian tree 
is found in a few localities, and the first tree to fruit is 
producing this season. Entada scandens, often found 
spreading over the trees and bushes. Acacia pennata, A. 
arabica, A. Kraussiana, and A, spinosa are all to be found. 
Albizzia Lebbek, A. fastigiata: I think these are the only 
two species to be found near the coast. In the interior 
there are several. A most excellent tree to plant for shade 
for commercial products, owing to the light foliage. 

Rosacea.—Rubus rigidus, small shrub, not very common. 

CRASSULACE. — Urassula: there appear to be many 
species, but I have not tixed them all so far. Crassula 
rubicunda, CU. expansa, C. quadrifolia, and UC. Dregeana are 
to be noted in the dry country. PBryophyllum calycinwm : 
this plant has a wide range in dry tropical countries. 
Kalanchoe crenata and K. rotundifolia are not uncommon. 

DrosERACEZ.—Drosera Burkeana and D. ramentacea are 
found in swampy and grass lands. 

HALorRaAGE&.—Serpicula repens, a common weed. Gunnera 
perpensa, also a eommon herb. 

RHIZOPHORACEA.—Lhizophora mucronata and Lh. racemosa 
form the chief cover on the coast and islands, all within the 
high-tide lines. Not much else than mangrove bushes are 
to be found, associated with Ceriops Cundolliana, Bruguiera 
gymnorrhiza, often found a fair-sized tree and extending farther 
inland. It is most excellent red hard wood, and the only 
tree suitable for building purposes. Weihew africana and 
Cassipourea verticillata are also small trees, all classed among 
the mangroves. Mangrove bark, a rich tannin bark, is 
collected and exported from this Portuguese coast; but the 
work is carried out very roughly, and much improvement 
is desirable in the method of collecting and exporting. 

CoMBRETACEZ.—Lumnitzera racemosu: this shrub is 
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common on the coast, and I recognise it as similar in growth 
to that found in Ceylon. Combretum erythrophyllum and C. 
Sonderi are the only two species on the coast. Quisqgualis 
parviflora, a climbing shrub common within the coast-line. 

Myrtacea.—Hugenia cordatum and £. owariensis I have 
both seen in different localities. They are fair-sized trees, but 
wood not of any commercial value. 

MELASTOMACER. — Dissotis pheotricha, D. ineana, D. 
eximia, Under their old name, ‘‘ Osbeckia,” I knew them 
better. They are a very showy species of plants. I only 
find the three above named in the moist grass-lands. I must 
not leave out a well-known tree, Burringtonia racemosa. 

LYTHRACEA.— Nesea floribunda and JN. erecta, both found 
on the sandy banks of streams. Sonneratia acida, not un- 
common, but by the seashore and islands; bushy tree. 

ONAGRARICH.—Jussiewa diffusa, a creeping plant found in 
wet places. Jussiewa pilosa, found in similar localities. Trapa 
bispinosa, common about the riversides ; floating herb. 

PASSIFLOREX. — T'ryphostemma Sandersoni, a not very 
common climbing plant. Ophiocaulon qgummifer, a woody 
climbing plant; produces a red gum. 

CucurBITACEa.—Peponia Mackenti, a climbing annual found 
in certain localities. Lagenaria vulgaris, generally found in 
cultivation; bottle gourd. Lujfa wegyptiaca, cultivated for 
the fruit. Spherosieyos Meyeri, cultivated. Momordica 
Charantia, cultivated. Benincasa cerifera, cultivated; ash 
‘pumpkin, Cucumis Figarei and C. hirsutus, both found 
about Cafir gardens. Citrullus vulgaris, found in cultivated 
ground. Cephalandria indica, generally to be found in open 
ground; very showy fruit. Cucurbita maxima and C. Pepo, 
both found in cultivation. Zehneria seabra, found in open 
ground, 

FICOIDER.— Mesembryanthemum edule,very common. Aizzoon 
canariense, common weed, Sesweiwm Portulacastrum, common 
herb, leaves gathered as a vegetable, Orygia decumbens, 
another common plant. Mollugo Glinus and M. Cerviana are 
both ordinary weeds. Limeum viseosum I have noticed in 
certain places. 

UMBELLIFERA.— Hydrocotyle asiatica and H. wmbellata are 
both to be found. Alepidea amatymbica, seen in a few places. 
Apium graveolens, generally found near habitations. Ammi 
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majus, found in cultivated land. Caruwm Carvi, cultivated. 
Sium Thunberyii, found about open ground, 
ARALIACEH.—Cussonia spicata and C. wmbellifera: I have 
found both these small trees within the coast-line, 
RuBiack#.—Oldenlandia deeumbens, O. cuffra, and 0. 
macrophylla ave all found in the open bush~ country. 
Musseenda urcuata, a climbing shrub overgrowing the low 
trees and bushes. Randia dumetorwm: this spinous shrub 
has a wide range. I last collected it in India and Ceylon. 
Gardenia Thunbergvi, shrubby tree; the elephants eat the 
fruit. Gardenia citriodora, small shrub; the berries are used 
extensively by the natives as coffee. Gardenia Gerrardiana 
is not uncommon. Oxyanthus latifolius, not common. 
Tricalysis Sanderiana, a small glossy shrub, not very 
common. fentanisia variabilis, only found in a few places. 
Vangueria infausta, small tree; fruit eaten by the natives, 
Vangueria edulis appears to be the other species found on 
the island; fruit edible. Fadogiu lasiantha, a glabrous 
shrub, with edible truit. Pavetta Gerrardi and P. lanceolata 
are the only two I find within this coast-line and islands. 
Spermacoce stricta, a common weed. Lichardia seabra, rather 
abundant in some places. Mitracarpwm scabrwm, not very 
common. Luhia cordifolia, a creeping herb, abundant. 
ComprosiIT£.—As in other parts of the world, this is the 
largest natural order of plants in Africa. Lthulia conyzoides, 
a branched shrub, general within the coast-line. Vernonia, 
a very large genus, and many of the species show a good 
effect when rambling over the trees and bushes. There are 
about eighty species enumerated, and it is quite a study 
to describe all those that can be seen on a day’s march. 
Vernonia Kraussii, V. natalensis, V. corymbosa, V. Dregeana, 
and V. angulifolia have all been found near the coast. 
Adenostemma viscosum, common weed. <Ayeratum conyzoides : 
I suppose this is one of the most common weeds of the 
tropics, appearing in cultivated lands. The plantations in 
Southern India, Ceylon, ete., are overrun with this plant. 
Mikania scandens, a rambling shrub, Lrigeron canadense, 
not uncommon,  Nidorella wuriculata, one of the common 
plants covering the sandy waste ground by the seashore. 
Nidorella linifolia, also abundant. Conyza weisa and C. 
ivefolia appear to be the species on the coast. Blumen 
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lacera and B. natalensis, both very abundant on waste 
lands. Laggera alata, common with the two above-named 
species.  Gnuphalium luteo-album and G. purpureum, 
both common. Helichrysum: to describe this genus is 
bewildering. In Natal alone some fifty species have been 
collected. The following species are generally to be found at 
low elevations :—Helichrysum adenocarpum, H. fatidum, 
H. cymosum, H. decorum, H. Gerrardi, H. Kraussii, 1. 
latifolium, and H. rugulosum. Athrixia Gerrardi, another 
common annual. Xanthiwm spinosum and X. Strumarium, 
both common weeds. Siegesbeckia orientalis, rather abundant. 
Eclipta erecta, common weed. Wedelia biflora, not uncommon. 
Melanthera Brownei, common weed. Spilanthes africana, 
a widely distributed plant. Bidens pilosa, very common, 
the sete adhering to one’s clothing. Bidens bipinnata, also 
common. Matricaria nigellefolia, common. Cotula bipinnata, 
common weed. (Gynura cernua, very common. Senecio, 
another puzzling genus to arrange. In South Africa alone 
about 100 species. Senecio vulgaris, S. picridifolius, S. speciosus, 
S. lanceus, S. angulatus, and S, ruderalis are common on 
the lowlands. Osteospermum moniliferum, not uncommon. 
Haplocarpha scaposa, common weed, Gazania winiflora, oeca- 
sionally to be found. Berkheya Zeyheri, common on open 
ground. Dicoma anomala, a widely spread form. Gerbera 
puloselloides and G, Kraussii, both very showy annuals— 
S.A. daisies. Lactuea capensis, abundant in open land. 
Sonchus oleraceus, sow-thistle, very common. Lannea bellidi- 
Jolia, not uncommon. 

CAMPANULACER,—Lobelia Hrinus and L. decipiens are 
the only two species I have observed. 

PRIMULACEA.—Samolus porosus, found in damp places. 

MyrstInE&.—Myrsine melanophleos, found in shady. places. 
Embelia Krassii, shrub, found near rivers. 

SAPOTACER, — Chrysophyllum natalense, fair-sized tree 
with edible fruit. Sideroxylon inerme, small tree, fruit 
about the size of a marble. Jimusops caffra and M. obovata, 
both small trees with very hard wood. 

EBENACKE.—LRoyena pallens and R. villosa, found in 
the bush cover, among other evergreen shrubs.  Zuclea 
lanceolata, glabrous-leaved shrub, Huclea divinorum, found 
in the same bush cover as the other named species. Mabu 
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bu«ifolia, a variable species, has a wide range in the dry 
zone. 

OLEACER. — Jasminum multipartitum and J. streptopus 
appear both to be found climbing over the bush thickets. 
Another species may be J. Walleri. Schrebera alata, small 
tree, hard wood, not very common, Olea verrucosa, a small 
tree found in a few localities. 

SALVADORACEH. — Salvadora persica, a much-branched 
shrub very abundant by the coast and islands. The natives 
use the long lateral roots, soaked in water; makes a cooling 
drink; known as the “ mustard tree” of Scripture. 

APOCYNACE®,—An interesting Order of plants and trees, 
extending over a wide range of the tropics. Landolphia: 
some forty species in Africa. These are the great rubber- 
yieldmg vines that so much has been written about. 
Nearly all the species are confined to higher elevations. 
Only two species in the dry zone, and the vines are not over 
3 inches in diameter, whereas the others run 6 and 9 inches 
in diameter. They grow in the thick forest shade, rambling 
from tree to tree, and often found over 400 feet in length. 
The latex from the vines coagulates quickly by the atmo- 
spheric action, so no artificial aid is required to harden the 
substance. I have just written an article on all commercial 
rubbers, which will soon be published. Of the forty species 
known, only ten produce rubber of value.  Landolphia 
florida and petersiana are the dry-country species. Carissu 
Arduina and C. acuminata are both common rambling 
shrubs. Acokanthera spectabilis, shrubby tree, flowers 
fragrant. Acokanthera venenata, small tree; the roots are 
very poisonous. Rawwolfia natalensis, common tree in the 
open grass lands on the coast. Plumeria rubra, found about 
habitations; been introduced. Voacanga Thowarsii and 
V. lutescens, shrubs not uncommon by the edges of open 
forest and grass lands. Strophanthus petersianus, branched 
shrub, found in certain localities. Adenium multiflorwm, 
small shrub, leafless when in flower, not uncommon, 

ASCLEPIADEXZ— Raphionacme splendens and LK. densiflora 
both are to be found, with milky juice. Secamone frutescens, 
a twining shrub, often to be found. Microstephanus cernwus, 
same habit as the previously named plant. ysmalobiwm 
involucratum, rambling plant with milky juice, not uncommon. 
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Asclepius densiflora and A. physocarpa, perennial herbs, 
abundant within the dry zone. Aselepias sphacelata, com- 
mon weed on the coast. Margaretta Whytei, not uncommon. 
Pachyearpus concolor, to be found generally within the coast- 
line. Sarcostemma viminale, common trailing plant. Demia 
extensa and D. barbata, both twining plants common in the 
open, sandy ground. Cynanchum crassifoliwm, coast plant, 
twining on the scrub bushes. Tylophora syringefolia, 
twining plant. Pergularia africana, slender climbing plant. 
Ceropegia mozambicensis, twining on the general vegetation 
near Beira. Ceropegia Sandersoni is also found. Riocreuaia 
torulosa, not uncommon. Brachystelma natalense, large 
tuberous root, sometimes eaten by the natives. Stapelia 
gigantea, Awart plant, not uncommon. 

LOGANIACES. — Nuria oppositifolia, small tree, glabrous. 
Buddleia salviefolia, a shrub, resembles a lantana in appear- 
ance. Strychnos spinosa, a small tree, fruit the size of an 
orange and edible. Strychnos Atherstonei I have also 
observed, a small tree with small fruit. 

GENTIANEZ.— Exracum quinguenervium, slender annual 
pink flowers, common in grass lands. Sebea awrea, found in 
open serub land. Be/montia grandis, not uncommon in damp 
ground. Chironia baceifera, found in marshy ground. 
Neurotheca Schlechteri, glabrous annual, not very common. 
Faroa involucrata, dwarf annual herb. 

BORAGINEA.—Cordia caffra, small tree, common on the 
coast. 

CONVOLVULACEX.—I[pomea angustifolia, I. digitata, 1. 
obscura, I. palmata, and I, purpwrea are all abundant on the 
coast and islands. Heuvttea bicolor, common climber. 
Tocquemontia capitata, not uncommon. Convolvulus farinosus, 
abundant some places. volvulus alsinoides, this perennial 
is found in certain localities. 

SOLANACEA. — Solanum awriculatum, S. sanctum, and 
S. nigrum are all to be found in the waste and open lands. 
Physalis peruviana, Cape gooseberry, found in many places. 
Withania somnifera, Nicandra physaloides, Lycium acuti- 
Solium, all to be found. Datura Stramonium, very abundant 
everywhere. 

SCROPHULARINEA.— Nemesia cynanchifolia, not wneommon.: 
Halleria lueida, found in a few places.  Anastrabe integers 
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rima, abundant. Manuwlea parviflora, not uncommon, Striga 
coccinea and S. Forbesii are both to be found. Buttonia 
natalensis and Sopubia Dregeana, both lowland plants. 

LENTIBULARINES.— Utricularia prehensilis and U. stellaris, 
to be found about the marshes. 

BIGNONIACEZ.— Tecoma capensis, found climbing over the 
low trees and shrubs. Kigelia pinnata, one of the character- 
istic trees of the low country, found in open plains and 
grass lands. The long cylindrical fruits, hanging from a 
long footstalk, give it a remarkable appearance; they are of 
no value. See photograph. 

PEDALINEZ.—Sesamum indicum, Gingelly, has become 
naturalised in many places. Ceratotheca triboba, not un- 
common. 

ACANTHACEZ.—Thunbergia alata, an old friend found in 
many parts of the tropics, twining over vegetation. Thwn- 
bergia Kirkiana is common on the islands. Thunbergia 
Dregeana, not uncommon. Aygrophila spinosa, a plant with 
a wide range. Srillantaisia pubescens, low aromatic herb, 
not uncommon. uwellia prostrata, small shrub, found in 
open forest cover. Dyschoriste verticillaris, small shrub, 
found near the coast-line. Phaylopsis longifolia, found near 
the coast. Crossandra nilotica, found in certain places. 
Crabbea hirsuta, small shrub, not common. <Asystasia coro- 
mandeliana, perennial herb, pretty little plant. Barleria 
spinulosa, common in damp ground. Barleria Meyeriana 
and B. repens are both to be found. Justicia Betonica, a 
plant with a wide range. Justicia natalensis and J. pro- 
tracta ave found near the coast. LRhinacanthus communis, 
found in many localities. Hypoestes wristata, small shrub, 
found in many places. Hypoestes verticillaris, not very 
common. 

SELAGINER. — Hebenstreitia dentata and H. comosa, small, 
heathlike shrubs, are both found. Selago hyssopifolia and 
S. racemosa, found in the coast country. 

VERBENACEA.—Lippia nodiflora, a creeping herb, common. 
Priva dentata, found in certain places. Premna viburnoides 
and P. senensis both are to be found; the wood is light and 
burns freely. Olerodendron glabrum, a small shrub, found on 
the coast and islands. Avicennia officinalis, a shrubby tree 
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LaBiatz.—Ocimum basilicum, common weed on the open 
waste lands. Ocimwm suave, common on the coast. Mos- 
chosma riparium, shrubby perennial, found in the dry zone. 
Pyenostachys reticulata, perennial herb. Plectranthus petiol- 
aris and P. tomentosus are the only two forms I have'seen 
near the coast, both dwarf shrubs. Syncolostemon ramulosum, 
a perennial herb, the only species I have observed. Hyptis 
pectinata, common annual. Mentha aquatica, not very 
common. Stachys wthiopiea, herbaceous perennial found in 
certain localities. Leonotis Leonurus, rather a striking 
perennial herb found in open land; rough, strong fibre is 
got from the stems. Leonotis nepetefolia, much of the habit 
of the preceding species. 

AMARANTHACE.—Celosia trigyna, common weed. Amar- 
anthus spinosus, very abundant. Sericocoma chrysurus, 
common. Cyathula globulifera, Pupalia atropurpurea, Arva 
lanata, Achryanthes aspera, Alternanthera sessilis, Gomphrena 
globosa, all common weeds. 

CHENOPODIACEX.—Chenopodium murale, abundant. Sali- 
cornia herbacea, common. 

PoLYGONACER. — Oxygonum Dregeanum, very common. 
Polygonum lanigerum and P. tomentosum, both very common. 

LAURINEA. — Cryptocarya acuminata, a not uncommon 
evergreen tree. 

LoRANTHACEA.—Loranthus Dregei and L. Kraussianus 
are both very abundant parasitical plants. Visewm 
continuum and V. obovatum, very common. The colours of 
the flowers of these parasitical plants, I have always observed, 
are much brighter near the sea than in the interior. 

EvurHorBiAck4.—This is a genus of exceedingly interesting 
plants. Many species found in the dry zone, Euphorbia 
pilulifera, E. indica, E. grandidens, EB. Tirucalli, and E. 
cervicornis, all to be found. Synadeniwm arborescens, abundant. 
Bridelia micrantha, very common. Phyllanthus glaucophyllus, 
common shrub, Antidesma venoswm, common. Jatropa 
hirsuta and J. gossypifolia are both to be found. Jatropa 
Curcas, physic nut, has been introduced from India, It is a 
valuable fence plant, and about one of the best to grow vanilla 
upon, C oton sylvaticus, abundant shrub, Acalypha petiolaris, 
found In a few places. Ricinus communis, naturalised, but 
not cultivated by the natives; in fact, castor oil is little used 
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This shows the Baobab Tree, Adansonia digitata. 


A tree of Kigelia pinnata, with its hanging fruits. 


J. A. ALEXANDER. 
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Grass, Phragmites communis. Our common dwarf palm, Hyphena erinita. 


ountry. Phragmites communis is the grass, 


General view in the open grass ¢ 
Dalbergia, and the palm, 


burned down. ‘Trees, Acacia, Desmodium, 
Phenix reclinata. 


J. A. ALEXANDER. 
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by the Cafirs. Manihot Glaziovii, Ceara rubber tree, has been 
introduced in general to this province, but not a success. The 
same fault to be found here as in our colonies. It is planted 
in the open ground instead of in forest shelter. It is a forest 
tree, so must have treatment according to its requirements. 
Manihot utilissima, Cassava Manioca, root valuable as food 
product, largely grown in the light, sandy soil, and suits the 
natives, as they give it no attention during the season. 

UrticacE&.—Celtis Kraussiana, common tree. TZrema 
bracteolata, common tree; wood produces good charcoal. 
Chetachme aristata, common tree. Cannabis sativa, found in 
open ground. Fieus cordata, very abundant. Urtica urens, 
common. 


I have now reached a stage on my list that causes me to 
halt, before I enter upon the MonocotyLepons. Taking 
the ORCHIDE, and those that follow—I have to see a wet 
season before I can describe those that are to be found within 
this limit. The grasses alone will require a paper to describe 
them, being so numerous, and I have many yet to work out. 
There are a good many plants I have not given, as I am 
uncertain about them, and therefore must have them classified 
before I can place them on record. 
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MEETING OF THE SOCIETY, 
March 8, 1906. 
Professor BayLey Batrour, F.R.S., President, in the Chair. 


Before proceeding to the business of the evening, the 
PRESIDENT called attention to the occurrence amongst the 
books presented to the Society of the “Report of the 
Agricultural Research Association,” which contained a paper 
by Mr. Jamieson. Attached to the paper was an intimation 
that its author would be glad to have comments upon it, and, 
with their permission, the President took the opportunity to 
refer to the paper, for its subject was of the greatest moment 
to agriculturists. He said :— 

The point of the paper is, that the nitrogen of the air is 
directly absorbed and fixed as albumen by green plants. 
Now, atmospheric free nitrogen is an evident possible source, 
and was formerly supposed to be the source, but careful 
experiments during the last century have given negative 
results, and these hold up to the present. In the later years 
of last century, however, the power of certain bacteria in 
the soil to bring free nitrogen of the air into combination 
was recognised, and thus indirectly the nitrogen of the 
atmosphere is made available for green plants. Although 
there is much to be learned about these soil bacteria, that 
they fix free nitrogen is an established fact. At the same 
time, all recent assertions which extend this power of fixation 
of free nitrogen to alge, and then to all green plants, have 
failed to stand the test of scientific criticism and experiment. 

Mr. Jamieson now comes forward and maintains the 
view that, after all, green plants do absorb and fix free 
nitrogen. Accepting as proved the discredited statement 
that alge fixed free nitrogen, he assumes that the green 
colouring matter (chlorophyll) has something to do with the 
fixation, and disposing of the known fact of the nitrogen- 
fixing power of certain bacteria by saying that it is 
reasonable to suppose that bacteria cannot fix free nitrogen, 
as they are colourless and parasitic, he then assumes that 
fixation by ordinary green plants takes place, 
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The question then arises—At what part of the plant does 
this proceed ? 

How Mr. Jamieson arrives at his discovery of the organs 
of fixation in green plants is illustrative of the faulty data 
underlying his hypotheses, 

The root cannot be an agent, he says, because the root in 
the soil is practically excluded from air. This, it will be 
recognised, is far from the fact. 

Mr. Jamieson says further that the stem cannot be the 
organ, because it has often an impervious bark. But we 
know that the young stem has a superficial structure not 
unlike that of the leaf. 

Mr. Jamieson then fixes upon the leaves as the organs by 
which the plant absorbs and fixes nitrogen, and he is 
strengthened in this view by the fact that the leaf absorbs 
carbonic acid gas and is also the absorber of what the plant 
chiefly requires, namely, water. But there is one fact in 
plant physiology that has been definitely established, it is 
that the leaf does not absorb the water which the plant 
requires. 

Having made up his mind that the leaves are nitrogen- 
fixers, Mr. Jamieson then seeks for direct evidence of special 
arrangements for the work. These he finds in the hairs which, 
as everyone knows, cover frequently young leaves and stems, 
disappearing sometimes as the shoot matures. The contents 
of these hairs showed, by their reaction to certain cheinical 
tests applied by Mr. Jamieson, and which more or less 
consistently indicated the presence of nitrogen, that a 
nitrogenous substance which he called albumen was present. 
To Mr. Jamieson the whole matter was clear; it was the 
solution of the question of the fixation of nitrogen from the 
air; whence could the nitrogen of the albumen reach the 
hair but from the air? There was free nitrogen in the air; 
these hairs were more or less exposed to the air; these hairs 
contained a nitrogenous substance; therefore the nitrogenous 
substance _was formed by fixation of the air-nitrogen. 
Having assumed that green plants fix air-nitrogen ; having 
assumed that green chlorophyll has to do with it; having 
assumed that fixation takes place in the leaf, and having 
seen nitrogenous substance in certain hairs on the leaf, 
Mr. Jamieson names the hairs albumen generators, and 
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announces the discovery of the fixation as albumen of the 
free nitrogen of the air, That, briefly stated, is Mr. Jamieson’s 
discovery! Not a semblance of proof of fixation of nitrogen 
is advanced by Mr. Jamieson. 

Those who are acquainted with the facts of plant life 
know that every cell contains protoplasm so long as it is 
alive. The hair cells which Mr. Jamieson stained are living 
cells, and naturally showed a nitrogenous reaction, but it is 
awkward for Mr. Jamieson’s hypotheses that such epidermal 
cells usually have no chlorophyll. Similar living cells are 
found all through the plant, and it would be as natural to 
assume, on the evidence advanced by Mr. Jamieson, that the 
cells of the pith and every living cell absorb and fix free 
nitrogen. It is unfortunate that statements which, if 
correct, would have so important a bearing upon a vast 
industry, should be put forward in this rash way without 
proof. Please note, however, that I am not to be understood 
to say that green plants do not absorb nitrogen from the air. 
The scientific attitude at the present time is simply this, that 
there is no proof of it. It would be a real discovery if it 
could be shown that green plants absorbed free nitrogen, but 
a good deal more than is put forward by Mr. Jamieson is 
wanted before we can admit that the fact is as Mr. Jamieson 
states it. 

Mr. Jamieson’s discovery is not a discovery, then, and his 
observations as recorded in his paper do not advance our 
knowledge of the subject, and cannot be the basis of any 
modification of agricultural practice. 

Unfortunately this is not the first statement regarding 
plant life which Mr. Jamieson has put forward that requires 
qualification, Members of the Society will recollect that 
some years ago he read a paper at one of our meetings in 
which he announced the discovery of apertures in the root 
hairs by which plants took in solid particles, This was 
really a restatement of an exploded view a century old. 
He exhibited microscopic specimens at the meeting which 
were anything but satisfactory, and, in response to my 
invitation, Mr. Jamieson was so good as to come to the 
laboratory at the Royal Botanic Garden on the following 
day to show me those apertures. They were merely appear- 
ances, the result of faulty microscopical manipulation. 


-. 
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Later Mr. Jamieson announced as a newly discovered fact 
that the styles of grasses are not essential parts of the pistil. 
This statement any tyro can readily show to be incorrect, 
and one has only to look at the figures published with 
Mr. Jamieson’s paper on this subject to see how inadequately 
he has understood the matter with which he is dealing. 

Both of these so-called discoveries are quoted as leading 
results of the work of the Agricultural Research Association, 
of which Mr. Jamieson is director, and I mention them now 
as indications of the difficulty there is about attaching 
importance to the discoveries which Mr. Jamieson 
announces. 


W. Epcar Evans, B.Sc., exhibited a series of casuals 
found in the Edinburgh district, chietly Ranunculacew and 
Crucifere. 


Mr. F. C. Crawrorp showed Pyrethrum cineraricefoliwm 
—a composite grown in the south of Europe and used when 
erushed as an insect powder; also three interesting Carices, 
Carex helvola, Blytt., C. trinervis, Degland., and C. involuta. 
Bab. 


Mr. J. RurHEerForD HILi also showed some preparations 
of the above Pyrethrum. 


Mr. G. Wzst exhibited some forms of the Scottish Limnetic 
Phytoplankton, illustrated by slides and specimens. 


Mr. R. L. Harrow exhibited a series of plants in flower 
from the Royal Botanic Garden. 


On behalf of Dr, A. W. Borruwick, a series of lantern 
slides was shown illustrating the transport of forest produce, 
chiefly in America and on the Continent. 


JAMES WaTERSTON, B.D., gave some interesting notes on 
the Flora of St Kilda, with lantern illustrations. 
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MEETING OF THE SOCIETY, 
April 12, 1906. 
Mr. J. Rurnerrorp Hi11, Vice-President, in the Chair. 


Mr, JAMES Wuyrock showed an exceptionally fine collec- 
tion of flowers, etc., from Dalkeith Palace Garden. 


Mr. JAMES FRASER exhibited a series of casuals (Graminew) 
recently found in the neighbourhood of Edinburgh, including 
some not previously recorded from Britain. 


Dr. A. W. BortHwick showed branches of various trees 
with fasciations. 


Mr. R. L. Harrow showed a series of plants in flower from 
the Royal Botanic Garden. 


The following communications were also read :— 


Nore ON RHACOMITRIUM RAMULOSUM. By WILLIAM YounG. 


The specimen of the moss Rhacomitrium ramulosum which 
I now put before you was gathered on Craig Mohr, in the 
vice-county of Mid-Perth, in July 1898. It has taken a few 
years to come to its own. It has been variously named as 
the species sudeticum and the variety gracilescens of hetero- 
stichum. Under the latter cognomen two pieces were sent 
this year to the Moss Exchange Club. It has been examined 
by Professor Barker and Mr. H. N. Dixon, who agree in 
pronouncing it to be ramulosum of Lindberg. 

Dr, Braithwaite says: “This moss still (1888) remains a 
doubtful native, its claims as such resting solely on the 
unlocalised specimens in the Hookerian herbarium, where 
the habitat is simply described as ‘dry mountain rocks in 
the Highlands.’” Since then, as recorded by Mr. Dixon in 
his “ Handbook,” it has been found in two localities widely 
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apart: by Dr. Stirton in Lewis in 1901, and by Mr. Lillie in 
Caithness. 

According to the authors it is very closely allied to 
heterostichwm, which is a very variable moss. Slender, and 
more slender, elongated stems with a gradually vanishing 
hair-point bring the varieties alopecwrwm and gracilescens of 
heterostichwm, and the sub-species sudeticum and ramulosum, 
very close together. Extreme forms can be distinguished, 
but when they approach each other, as they frequently do, it 
is difficult to separate them. The chief characteristic of the 
present plant lies, as its name indicates, in the branching, for 
the stems are slender with very numerous, short, obtuse 
lateral branchlets; the short hair-point; and the long and 
very narrow leaf-cells. 

Mr. Dixon says: ‘‘Some authors unite it with heterostichwm 
as a variety, but this seems scarcely justified, so long 
especially as sudeticum is maintained as a separate species: 
I cannot but think that the elongated upper areolation in 
ramulosum is a character of greater importance than any 
which separates the former from /heterostichum. It must, 
however, be admitted that this character is less constant and 
uniform than one could wish, and it is perhaps better to treat 
both sudeticwm and ramulosum as sub-species of heterostichwm. 
In habit ramulosum resembles fasciculare to some extent, and 
in the densely nodose branching it even approaches canescens, 
while the hair-point is occasionally so developed as to render 
the plant quite hoary: the areolation and the presence of a 
hyaline point combined make it easy of recognition: in the 
fruiting characters it is near sudeticwm, but the capsule is 
longer and darker, while the habit is quite different. So 
much doubt exists as to the plant intended by Bridel to be 
described by his name microcurpon, that it seems safer, and is 
far less confusing, to use Lindberg’s name for the present’ 
species and sudeticwm for the second of the two plants to 
which Bridel’s name has equally been applied.” 

A sheet with all the British species and varieties of the 
genus Rhacomitriwum was exhibited. 
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Note oN A RARE BritISH FERN, CYSTOPTERIS FRAGILIS, 
var. SEMPERVIRENS. By WILLIAM YOUNG. 


I wish to bring before the Society a fern which hitherto 
seems to have been considered a doubtful native. This plant 
was found by me in Corrie Ceann-mor, South Aberdeenshire, 
in July 1904. At the time I was not aware of what I was 
gathering except that it looked a strong plant of the type 
Cystopteris fragilis, of which indeed I gathered several that 
same day. They were all planted together in a cold frame. 
In a short time all sent up new fronds, the old ones having 
been all broken off in my vasculum. While all the fronds 
of the others died down with the first frosts in the late 
autumn, the fronds on this plant remained green throughout 
the winter. Last summer all the plants grew most luxuri- 
antly, this plant markedly so. Again, it showed its evergreen 
character by withstanding the frosts of early winter. No 
doubt there is shelter from wind, rain, and hoar-frost in 
the frame; but frost does penetrate, for the surface of the 
soil has been repeatedly frozen. It stood alone among a 
thicket of withered fronds of the ordinary plants. I am 
sorry, the season being now so far advanced, there is only 
one very dilapidated frond remaining to show you. However, 
this dried and mounted frond, eut on 8th December last, and 
sent to Mr. Somerville, Glasgow, for his opinion, will show 
you what a fine, strong-growing plant it is. It is considerably 
larger than it was when growing in its native habitat. 
Mr. Somerville sent the frond to Mr. Druery, to whom at 
his request I, in January last, sent all the best fronds 
remaming, 

In a letter to Mr. Somerville, Mr. Druery said: “I cannot 
say whether this is C. sempervirens, but I doubt it. It is, 
however, a very large form apparently. I have never met 
with C. fragilis anything like the size. If it be really not 
deciduous, I should name it C. f. sempervirens, and perhaps 
gigas, unless the size is due to specially favourable local 
conditions. Ihave a plant of presumed sempervirens given 
me years ago by Colonel Innes, but that is a crested form.” 

In a note in the “ Gardeners’ Chronicle” of 10th February, 
Mr. Druery says: “The fronds appear to answer to the 
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description of the sempervirens form of the species described 
by Mr. Britten, in page 23 of his ‘European Ferns,’ as being a 
native of Madeira, except perhaps as regards the greater size of 
the anterior basal pinnules, and the glandular hairy vestiture 
of the indusium which is conspicuous in the fresh plant. 
The sempervirent character, however, is abundantly shown 
by the fact that I have just received (Jan. 31) perfectly 
green fronds taken by Mr. Young from his plant under glass, 
while the ordinary (. fragilis is deciduous, dying down 
entirely in the autumn. Mr. Young’s plant is furthermore 
distinguished by its very robust growth, the fronds attaining 
eighteen inches in length, as is shown by the accompanying 
specimen, while as a rule T have never seen the fronds more 
than half that size. Under the above circumstances I con- 
sider that Mr. Young is perfectly justified in considering 
his find to be really @. fragilis, var. sempervirens, of which 
previous finds in this country appear to have been doubt- 
fully recorded.” 

Moore, in his “Handbook of British Ferns” and in the 
“Nature-printed Ferns of Great Britain and Ireland,” says: 
“The form we have named sempervirens, though reputedly 
found in Devonshire and Kent, is not positively known to be 
an English plant, though certainly a native of Madeira. It 
has several distinctive features. There are some doubts as 
to the English origin of this plant, but of its distinctness as 
a variety, and probably a species, none. Bolton’s figure under 
the name Polypodium rheticum is a facsimile of moderate- 
sized specimens, and he besides mentions two of its most 
prominent characteristics. If, therefore, his statement 1s con- 
elusive, which may be open to doubt, it is a native of 
Scotland. It is certainly a native of Madeira. It has also 
certainly been found at Tunbridge Wells, but there are 
rumours of its having been planted there. A similar but not 
identical plant is loosely stated to have been found in 
Devonshire, but this is also open to suspicion, the garden 
from which it has been distributed having been enriched by 
importations from Madeira. The differences are :— 

“(1) Their evergreen character under shelter. _ 

“(2) The toughness, not brittleness, of their pallid, stoutish 


stipes. 
“(3) The greater size of the anterior basal pinnules. 
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“(4) The glandular hairy investiture of the indusium 
which is conspicuous in the fresh plant. 

“This evergreen species has in addition a short creeping 
rhizome, vigorous fronds of narrowish lanceolate outline, 
and rather distant pinnules, of which the larger are often 
nearly or quite again pinnate and the lobes separate. 
The spores are irregularly roundish oblong and muricate.” 

This plant differs in one or two particulars :—Its stipes is 
brittle like the type: its fronds are not narrowish lanceolate 
in outline, neither are the lobes separate nor the pinnules 
distant. 

You will see this plant has already made some progress 
with its new season’s fronds. The plants of the type in my 
possession have not yet begun to move. 

Mr. Druery has expressed a wish to have the variety tried 
in the open through the winter. For this purpose I have 
divided the plant, and next winter we shall see the result. 
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MEETING OF THE SOCIRTY, 
May 10, 1906. 
Professor BayLey Batrour, F.R.S., President, in the Chair. 


The following gentleman, recommended by the Council, 
was elected Associate :-— 


Mr. D. 8. Fisu, Royal Botanic Garden. 


W. Epcar Evans, B.Sc., showed a series of British Plants 
occurring as aliens in the Edinburgh district (Caryophyllacew 
to Rosacec). 


Forms of Gentiana nivalis from two new stations in Perth- 
shire and Forfarshire were shown on behalf of Mr. 
M‘TaGcGarT Cowan, Jun. 


The following communication was read :— 
A Voyage on the Salwen River. By Grorce Forrest. 
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MEETING OF THE SOCIETY, 
June 14, 1906. 
Professor BayLey Batrour, F.R.S., President, in the Chair. 


Dr. A. W. BorrHwick exhibited pear leaves attacked by 
Eriophes pyrt. 


Mr. R. L. Harrow showed a series of plants in flower from 
the Royal Botanic Garden. 


W. W. Situ, M.A., showed a very pale, ash-coloured 
variety of Ajuga reptans, found near Bridge of Allan. 


The following communication was read :— 


Notre oN ADIANTUM CAPILLUS-VENERIS (LINN.). 
By D. 8. Fisu. 


According to Mr, Chichester Hart, Adiantum Capillus- 
Veneris was first recorded for Ireland by Edward Lhwyd, 
the antiquarian, who, writing from Cornwall on 25th August 
1700, mentions the occurrence of this plant on the islands of 
Aran, Galway Bay. The flora of these islands is similar to 
that of the Burren district of Co. Clare. The land is very 
barren, and scattered stones everywhere abound, giving the 
country a peculiar appearance. 

Another remarkable feature in the landscape of this 
portion of Co. Clare are the flat beds of limestone, deeply 
fissured. At the bottom of these fissures Adiantum is found 
in profusion. These sheets of limestone are so level that 
they resemble enormous pavements, carefully laid down in 
concrete, the surface being interrupted at more or less 
regular intervals by deep seams. The seams or fissures 
running parallel add to the artificial appearance of this curious 
formation. Plants do not generally occur on the surface of 
these natural pavements, for there is nothing in which they 
could root. In the fissures, however, plants grow readily, 
Adiantum sending up fronds 18 or more inches in height, 
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while Asplenium marinuwm has been recorded from such 
positions with fronds 3 feet long. Rudia peregrina scrambles 
in many places. A specimen of Swmolus Valerandi was 
noticed with stems 18 inches high. 

A more favourable position for ferns could hardly be had 
in the British Isles. Shelter is secured from winds, and the 
moisture, heat, and shade present form an ideal environment 
for these plants. The fissures vary in depth, and the stature 
of the plants therein likewise varies. Flowering plants 
become very drawn when they occur in the deeper gaps, 

So much for an Irish station where the fern luxuriates. 
Adiantum also occurs in Ireland, on dry limestone rocks 
such as on the one depicted in the second photograph, and 
by far the most interesting station of this description is 
found near Roundstone, Connemara. At the back of 
Roundstone lies Urrisbeg, and crossing this mountain a large 
fresh-water lake is seen—Lough Bollard. At the east end 
of this lough there is a small limestone rock on which 
Adiantum grows. This spot has been thrice visited by the 
Botanical Society, and mention of these visits may not be 
uninteresting. 

1, Dr. Graham and party in August 1838 (“Annual Report,” 
1838-39, p. 56). Roundstone is mentioned, but no full 
particulars are given as to the actual site of the Adiantum. 
Most probably, however, this particular spot was the one 
visited by Dr. Graham. He notes: “On one rock very 
sparingly, small specimens of Adiantwm Capillus-Veneris.” 

2. When the late Professor Balfour’s party visited Ireland 
in September 1874, the Adiantum was again noted. Professor 
Balfour says in his notes of that excursion: ‘‘There was a 
great deal growing on the rock, but fortunately for the 
habitat it is impossible to get at the roots” (vol. xi. 
p. 375). 

In August 1890 Connemara was visited by the Alpine 
Club, and Adiantum was again found near Lough Bollard. 
In the report of the excursion (xix. p, 21) a doubt is 
expressed as to whether the rock noticed on this occasion 
was the same as that seen on the previous excursion, as the 
one seen in 1890 was only a few feet in height and not by 
any means difficult to get at. When growing on limestone 
the roots penetrate deeply into the crevices, and the plant, 
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with the exception of its fronds, may be quite inaccessible 
even though close to hand. 


ADIANTUM IN ITALY. 


Adiantum Capillus-Veneris clothing masonry over which 
water continually flows is typical of many Italian scenes. 
In damp places this fern may spread so freely as to become 
a weed, but it cannot live on dry ground nor endure drought, 
as can such ferns as Ceterach and Asplenium Adiantum- 
nigrum, Ruta-muraria, ete. 


ADIANTUM CAPILLUS-VENERIS IN CULTIVATION. 


There is little that need be said. For general use the 
Brazilian species—A. cuneatum—is the popular Maidenhair 
fern, and in many gardens a Capillus-Veneris is not eulti- 
vated at all, only occurring as a sort of naturalised plant on 
the walls and floors of plant houses. Although a native, it 
is not truly hardy. Established plants planted at the Rock 
Garden last summer perished during the winter. In this 
respect it is akin to Aspleniwm marinum, with which it is 
often associated in Ireland. Both like warmth, 
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MEETING OF THE SOCIETY, 
July 12, 1906. 
Professor Baytey Batrour, F.R S., President, in the Chair. 


Mr. Benner CLark exhibited some Insect and Fungus 
Pests. 


Mr. R. L. Harrow exhibited a series of plants in flower 
from the Royal Botanic Garden. 


The following communication was read :-— 


CONTRIBUTIONS TOWARDS THE BOTANY OF ASCENSION. By 
R. N. RupmMose Brown, B.Sc., Botanist of the Scottish 
National Antarctic Expedition. Communicated by W. W 
Situ, M.A. 


On the return of the Scottish National Antarctic Expedi- 
tion from Cape Town to Scotland, the “Scotia” spent a few 
days at the Island of Ascension (7° 55’ S., 14° 25’ W.), and I 
was enabled to make some observations and collections of 
botanical interest. While the earliest record of the flora of 
this island dates from some two centuries ago, and although 
it has been visited by botanists at intervals since, including 
Joseph D. Hooker in 1843, the first really comprehensive 
collections brought back were those made by H. N. Moseley, 
during the visit of the “Challenger” in 1876: in 1876 the 
German Transit of Venus Expedition in the “ Gazelle” made a 
call at the island, and Dr. Naumann collected a number of 
eryptogams. The results of all these expeditions are fully 
summarised in Mr. W. Botting Hemsley’s exhaustive work 
on insular floras,! which, despite the fact of its having been 
published in 1885, practically includes all our knowledge of 
the fora of Ascension until the visit of the “Scotia” in 1904. 

1 W. B. Hemsley, Report on the Voyage of H.M.S. “ Challenger,” 


1873-76, “ Botany,” I. ii. p. 31 ef seg. ee : 
2 The German i decbeeae ship “Gauss” called at Ascension in 1903, but 


no account of her botanical collections there has as yet been published. 
TRANS, BOT, SOC, EDIN, VOL, XXIIL 14 
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The island comprises an area of some forty square miles of 
undulating plains lying around the base of Green Mountain, 
a tertiary volcano which rises to a height of 2840 feet. 

The geological constitution of the island is hard volcanic 
slag and some beds of volcanic ashes! With the extreme 
dryness of the atmosphere, the want of rain, and the equa- 
bility of temperature at sea-level, the low-lying ground 
retnains almost as fresh and unweathered to-day as if its 
formation was a matter of only a few years ago instead of 
ages. The vegetation of these dry and soil-less plains is 
iaturally very scanty; in fact, save in some exceptionally 
favoured spots, they are practically a desert: but that want 
of water is the one vital hindrance to vegetation is more 
clearly seen as one ascends Green Mountain. The geological 
structure and soil of this old voleano is of course essentially 
the same as that of the plains, but the vegetation steadily 
increases from the foot upwards, until before 2000 feet one 
is pleasantly surprised to find oneself amidst a veritable oasis 
of rich sub-tropical vegetation. Still higher the vegetation 
assumes a more temperate aspect, and the top, exposed to 
the continually blowing south-east trade wind, is covered with 
grassland. This position of the island, in the direct track of 
the dry south-east trade winds, is responsible for the ex- 
tremely small rainfall, which at Georgetown (sea-level) 
averages under three inches a year; but on Green Mountain, 
at a height of 2000 feet, where clouds often envelop the 
hill, it is over 17 inches. With this very scanty rainfall 
the extreme desert nature of the plains is little to be 
wondered at, and it was only at “ Wideawake Camp,” the 
nesting-place of myriads of terns (Sterna fuliginosa), that 
much vegetation was found, and it was almost entirely 
composed of Portulaca oleracea, considered to be indigenous, 
and the widely spread tropical grass Setaria verticillata, a 
species doubtless introduced by the action of the terns. 

“Wideawake” is a hollow apparently slightly less arid 
than its surroundings, while, in addition, the guano of so 
many birds must materially assist the vegetation, Portulaca 
oleraeen in places forms an almost continuous carpet, and 
is apparently well adapted to the prevailing conditions, for 


1 For a fuller account of the 


geology of Ascension, see Darwin’ 
} g a 8 8 
“ Naturalist’s Voyage.” = ‘ : 
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without doubt it is spreading on the island. Of the four 
phanerogams recorded from the island, considered -by -Mr. 
Hemsley as indigenous, I found, besides Portulaca oleracea, 
only Euphorbia origanoides. This endemic species is com- 
paratively rare: near Georgetown on the “golf links” are 
afew stunted specimens, though on the “road” across the 
plains to Green Mountain I found not a few vigorous plants 
of it, all growing in an almost desiccated soil. Neither of the 
two above essentially xerophilous species finds a place in the 
vegetation of the higher slopes of Green Mountain. Several 
introduced weeds show signs of prospering, despite the adverse 
conditions ; but the planted palms are all in an extremely 
miserable condition. Among the species which seem to find 
themselves most at home are Vinca rosea, Clematis, several 
species of Physalis, and Ricinus communis; while several piants 
of Opuntia, planted, I believe, to give some shade near the 
“God be thanked” water tank on the road to Green Mountain, 
show every sign of spreading. In view of the essentially 
desert character of these plains, it is surprising to find the 
statement of Schimper? that “ the island is almost completely 
overgrown with ferns,” but this is a deduction evidently 
drawn from the floral statistics, which show among indigenous 
species a great preponderance of ferns. 

Encircling Green Mountain at a height of 2000 feet runs 
Elliott’s Pass—a pathway some two to three miles in length 
and generally cut on the slope of the hill, but often running 
through short tunnels where a precipice would otherwise 
interrupt its course. On this path, and principally in the 
damper localities in or about the shaded entrances to the 
tunnels, I collected all the cryptogams enumerated in the 
following list. The list contains a few new records for 
Ascension ; and while, in the extremely altered state of the 
vegetation to-day, it is impossible to absolutely assert that 
any of these are indigenous, there is, on the other hand, 
no very plausible reason for considering any of them as 
introduced. 

My collections suggest no new affinities for the flora ‘of 
Ascension, which shows all evidence of long isolation, and has 
~ an indigenous flora too scanty to allow any generalisation to 
be safely made as to its relationships. 

1 A, F, W. Schimper, “ Pflanzengeographie ” (1898), p. 90. 
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Finally, I must record my indebtedness to the late 
Director of the Royal Botanic Gardens, Kew, through whose 
kindness the mosses, hepatics, and lichens were there 
determined. 


PHANEROGAM&. 


EUPHORBIA ORIGANOIDES, Linn. Ameen. Acad., ii. p. 114; 
Sp. PL, i.453; Hemsl. Chall. Bot., p. 36.—On the dry plains 
between Georgetown and “Two Boats.” An endemic species, 
but far from common. 

PoRTULACA OLERACEA, Linn. Sp. Pl., i. 82; Hemsl. Chall. 
Bot., p. 34.-This species is very common on the plains, 
especially at Wideawake and vicinity, and is undoubtedly 
spreading on the island. It is widely spread in tropical and 
subtropical countries, and Mr. Hemsley doubts whether it is 
indigenous at Ascension. 


CRYPTOGAMA—FILICES. 


POLYPODIUM REPTANS, Sw. Syn. Fil, p. 36; Hook. and 
Bak, Syn. Fil., p. 316.—Elliott’s Pass. Found from West 
Indies to Brazil, but not previously collected at Ascension, 

POLYPODIUM TRICHOMANOIDES, var. JUNGERMANNOIDES, 
Hook. Syn. Fil. p. 33; Hook. and Bak. Syn. Fil. p. 326; 
Hemsl. Chall. Bot., p. 41. 
variety. 

Preris INcIsA, Thunb, Prod. Fl. Cap., p. 733; Hook. Sp. 
Fil., ii, p. 230; Hemsl. Chall. Bot., p. 39.—Elliott’s Pass: 
indigenous (Hemsley). Widely distributed in the southern 
hemisphere, including Tristan da Cunha and Gough Island. 

ASPLENIUM LUNULATUM, Sw. Syn. Fil, p. 80; Hook. and 
Bak. Syn. Fil., p. 202; Hemsl. Chall. Bot., p. 40 ; 4. alatum, 
A. Rich. Sert. Astrolab., p, 52.—Elliott’s Pass. Widely 
spread, including Tristan da Cunha. 

BLECHNUM AUSTRALE, Linn. Mantissa, i. p. 130; Hook. Sp. 
Fil, p. 56; Hemsl. Chall. Bot., p. 39,—Elliott’s Pass. Dis- 
tributed from St Paul and Madagascar through South Africa 
to Tristan da Cunha. 

NEPHRODIUM MOLLE, Desv. in Mém. Soc. Linn. Paris, vi. 
p. 258; Hook. Sp. Fil. iv. p. 67; Hook. and Bak. Syn. Fil., 


Elliott’s Pass: an endemic 
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p. 293; Hemsl. Chall. Bot., p. 40—Elliott’s Pass. Widely 
spread, including St Helena. ; 

PELL&A HASTATA, Link. Sp. Fil., p. 60; Hook. and Bak, 
Syn. Fil. p. 152.—Elliott’s Pass: new record for Ascension. 
Extends from South Africa to the Mascarene Islands 
eastward and the Cape Verdes northward. 


LYCOPODIACE&. 


LYCOPODIUM CERNUUM, Linn. Sp. Pl., i. 1103; Hemsl. Chall. 
Bot., p. 38; LZ. Boryanum, A. Rich. Sert. Astrolab,, p.52.— 
Elliott’s Pass and summit of Green Mountain. Very widely 
spread. 


Muscl. 


CAMPYLOPUS INTROFLEXUS, Mitt. in Journ. Linn. Soc., xii: 
p. 84; Hemsl. Chall. Bot., p. 42; Dierwnwm introflexus, 
Hedw. Sp. Musc., p. 147.—Elliott’s Pass. Very widely 
spread, including Tristan da Cunha. 

SPHAGNUM CUSPIDATUM, Ehrh. Crypt., No. 251.—Wetter 
places on Elliott’s Pass, and near summit of Green Mountain. 
A widely distributed species. 

DICRANELLA ASCENSIONICA, Mitt. in Melliss’ St Helena, 
p. 357; Hemsl. Chall. Bot., p. 42.—Elliott’s Pass: endemic 
to Ascension. 

BARTRAMIA, cf. SUBOLESCENS, C. Miill. in Eng. Bot. Jahr. 
(1884), p. 84.—Elliott’s Pass. . 

BARBULA, cf. LEUCOcHLORA, C. Miill. in Eng. Bot. Jahr. 
(1884), p. 84.—Elliott’s Pass. 


HEPATICA. 

TARGIONIA HYPOPHYLLA, Linn. ex Rich. Voy. Astrolabe Bot., 
p. 51; Hemsl. Chall. Bot., p. 45.—Elhott’s Pass: an endemic 
species, but one very nearly related to 7. michelii, Corda., 
which is widely diffused. 

PLAGIOCHASMA LIMBATUM, Nees. in Hemsl. Chall. Bot., p. 44; 
Fegatella limbatwm, Tay]. in Hook. Lond. Journ. Bot. (1845), 
p. 95.—Elliott’s Pass: a new record for Ascension ; previously 
known from St Helena. 

LoPHOCOLEA, aff, LENTA, Gottsche, Lind. and Nees. 

MasticgopHoRA (SENDTNERA) LEIOCLADA, Mitt. in Melliss’ 
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St Helena, p. 370; Jungermannia leioclada, Tay]. in Hook. 
Lond. Journ. Bot. (1845), p. 85; Gottsche, Lind. and Nees. 
Syn. Hepat. p. 723.—Elliott’s Pass: an endemic species. 

_ HyGRoLesEUNIA preRota (Tayl.), Steph.; Lejewnia pterota 
(Tayl.), Gottsche, Lind. and Nees. Syn. Hepat., p. 367, 
Jungermannia pterota, Tayl. in Lond. Journ, Bot. (1845), 
p. 91.—Elliott’s Pass. Known also from St Helena. 


LICHENES. 


THELOSCHISTES FLAVICANS., Nerm.; Physcia flavicans, D. C. 
Fl. France, vi. p. 189; Nyl. Syn. Lich., i. p. 406; Melliss’ 
St Helena, p. 376; Hemsl. Chall. Bot. p. 47.—Elliott’s Pass. 
A widely spread species. 

PHYSCIA ADSCENSIONIS, Crombie (Lecanora adscensionis) 
in Journ. Linn. Soe. Lond., xvi. p. 212; Hemsl. Chall. Bot., 
p. 47.—Elliott’s Pass. Probably endemic, but reported also 
from the Cape Verde Islands (Hemsley). 

Puyscia sp.—This is an undeterminable specimen. 

CLADONIA sp.—This specimen is likewise undeterminable. 


ALGA, 


TRENTOPOHLIA POLYCARPA, Nees. et Mont. Voy. de la Bonite 
Bot., p. 16; De Toni, Syl. Alg., p. 238—A new record for 
Ascension. Known previously from Brazil to Fuegia and 
Staten Island. 


TRANSACTIONS AND PROCEEDINGS 


OF THE 


BOTANICAL SOCIETY OF EDINBURGH. 


SESSION LXXI. 


MEETING OF THE SOCIETY, 


November 8, 1906. 
Professor BayLtey Baxtrour, F.R.S., President, in the Chair. 


The following Office-Bearers of the Society were elected 
for the Session 1906-7 :— 


PRESIDENT. 


J. Rutaerrorp Hirt, Esq. 


VICE-PRESIDENTS. 
A. W. Borrawick, D.Sc. PeroivaL C. Warrn, Esq. 
R. Stewart MacDoveatt, M.A., | James Wuytoox, Esq. 
D.Se. ; 


COUNCILLORS. 


Professor IsAAc BAYLEY Batrour, Harry F. Taae, F.L.S. 
M.A.,M.D.,D.Sc.,F.B.S.,F.L.S. | Professor J. W. H. Trait, M.A, 
T. Bennet CrarK, C.A. 1010). pal ual Sine pega al po} 
M‘Taacart Cowan, Jun. Winitam Watson, M.D. 
Arruur E. Davies, Ph.D., F.L.S. | Winrram WILLIAMSON, Esq. 


| 
JAMES GRIEVE, Esq. | Wrntram Youn, Esq. 
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Honorary Secretary—Witu1aM Crate, M.D., F.R.S.E., F.R.C.S.E. 
Curator of Herbariwm—W. CALDWELL CRAWFORD, M.A., F.R.S.E. 
Foreign Secretary—Rev. D, Pau, M.A., LL.D. 
Treasuwrer—RICHARD Brown, C.A. 

Honorary Assistant-Secretary—W. W. SmitH, M.A. 
Artist—Franois M. Carrp, M.B., C.M., F.R.C.S.E. 
Auditor—Ropert C. Miiuar, C.A. 


LOCAL SECRETARIES. 


Aberdeen—Professor J. W. H. Trait, M.A., M.D., F.R.S., F.LS. 
Bathgate—Ropert Kirk, M.D., F.R.C.S.E. 
Berwick-on-Tweed—FRANcIS M. Norman, R.N. 
Birmingham—W. H. Wiuxrysoy, F.L.S., F.R.M.S., Manor Hill, Sutton 
Coldfield. 
Bowrnemouth—JoHN ARCHIBALD, M.D., F.R.S.E. 
Calcutta—Professor 8. C. MAHALANOBIS, B.Sc., F.R.S.E., F.R.MLS., 
Presidency College. 
Cambridge—ARtTHUR Evans, M.A. 
Croydon—A. Bennett, F.LS. 
Dumfries—Professor G. F. Scorr-Exuiot, M.A., B.Se., F.L.S. 
Dundee—Professor P. GeppEs, F.R.S.E. 
East Liss, Hants—JamMES SYKES GAMBLE, M.A., C.LE., F.R.S. 
Glasgow—Professor F. O. Bowsr, Se.D., F.R.S., F.L.S. 
a Professor J. CuheLanD, M.D., LL.D., D.Se., F.R.S. 
* ALEX. SOMERVILLE, B.Sc., F.L.S. 
London—WiLuIaAM CARRUTHERS, F.R.S., F.LS. 
4 J. F. Dovar, B.A, F.L.S. 
3 E. M. Houmss, F.LS., F.R.H.S. 
= Lieut.-Col. Davip Pratn, M.D., C.LE., F-R.S., F.L.S., Royal 
Botanic Gardens, Kew. 
Melrose-—W. B. Boyp of Faldonside. 
Otago, New Zealand—Professor James Gow Brack, D.Se., University. 
Perth—Sir Ropertr Pubuar, F.R.S.E. 
Philadelphia, U.S.A.—Professor Joan M. MAcFARLANE, D.Se., F.R.S.E. 
Ryde—Grorer May Lown, M.D., C.M. 
San Remo—Sir Grorer Kine, M.D., F.R.S. 
St Andrews—Professor M‘Inrosu, M.D., LL.D., F.RS.E. 
* Rosert A. Ropertson, M.A., B.Sc. 
¥ J. H. Witson, D.Se., FLR.S.E. 
Toronto, Ontario—W. R. Ripper, B.Se., B.A, 
f Professor Ramsay Wricut, M.A., B.Se. 
Wellington, New Zealand—Sir James Hxcror, M.D., K.C.M.G., 
F.R.SS. L. & E. 
Wolverhampton—JoHN FRAsER, M.A., M.D. 
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The TREASURER submitted the following Statement of 


> 


Accounts for the Session 1905-6 -— 


INcoME. 


Annual Subscriptions for 1905-1906 
Do. Arrears . 

Contributions of Life Members 

Transactions sold : : : 

Subscriptions to Illustration Fund . 

Interest on Deposits in Bank 

Sum received for Diploma 


EXPENDITURE. 


Printing (including Transactions for 1905-1906, 
£24, 7s. 5d.) . 

Rooms for Meetings, Tea, ete. . 

Stationery, Postages, Carriages, etc. 

Fire Insurance on Books, etc. . 

Excess of Income over Expenditure 


Srate or FuNps. 


Amount of Funds at close of Session 1904-1905 
Add—Increase during Session 1905-1906, as above 


Funds as at close of Session 1905-1906 
Being :—Sum in Current Account with 
Union Bank of Scotland, Ltd. . 

Sums in Deposit Receipt with do. 140 0 


£149 13 6 
514 4 


Less—Due to Treasurer 


As above 


Note.—Subscription in arrear, 1905-1906, £2, 5s, 


£9 13 6 


£43 10 
1 10 
29 8 
3 12 
1 AKG) 
26a tL 
Oe Ul) 


£82 16° 5 


aAoceoe 


£38 10 
8 18 
4 10 
0 3 
30 13 


£82 16 5 


oooo 


£113" 6 2 
30 13 0 


£143 19 2 


£143 19 2 


The TREASURER called attention to the satisfactory state 
of the finances, there being a balance of over £30 on the 
year’s working, On the motion of the PRESIDENT a cordial 
vote of thanks was tendered to the TREASURER and to the 


Aupitor, Mr. R. C. Minar, C.A. 
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The presidential address of the previous session, omitted 
from last year’s publications, is printed now :— ' 


By the favour of the Honorary Assistant Secretary, Tam 
able to give the following state of the Roll of the Society :— 

Honorary Fellows: Royal 1, British 6, Foreign 22 5 
Ordinary Fellows: Resident 109, Non-Resident 46 ; Corre- 
sponding Members 41; Associates 6; Lady Members 6. 
Total 237. 
_ During the past year the Society has been strengthened 
by the addition of :— 

Ordinary Fellows: Resident 6, Non-Resident 1. Total 7. 
And during the same period it has lost by death :—Foreign 
Fellow 1, Ordinary Resident Fellows 4, Corresponding 
Members 3. Total 8. 


Patrick NeILL FRASER.—In Mr. Neill Fraser the Society 
has been deprived of one of its oldest members, and the ranks 
of British Botany became poorer by the loss of a recognised 
authority upon ferns. Of his early years and first introduction 
to botany we have no record, but may conjecture that his 
natural bent would be stimulated by association with Dr. 
Patrick Neill—so prominent a figure in botanical and horti- 
cultural circles in the first half of last century—whose name- 
child he was, and to whose business he, with his brother, sue- 
ceeded in 1851. I find that in 1852 Mr. Neill Fraser enrolled 
as a second year general student in the Class of Botany at 
the Royal BotanicjGarden—of the first enrolment I have 
found no trace. In the same year he joined the Class 
excursion to Ireland, and the published accounts of these 
excursions furnish*evidence that then, as at later excursions, 
the group of ferns specially attracted him. During his 
whole life he amassed ferns from all regions, in part collected 
by himself—for he was a keen field botanist, particularly if 
there was a chance of finding ferns—and his herbarium of 
the group became one of the best in the country. Iam glad 
to be able to sey that’it has been acquired for the Royal 
Botanic Garden, and when incorporated will add materially 
to the already good collection there. 


At Rockville, his residence at Murrayfield, where the 
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natural lie of the ground around an old quarry offered great 
scope for gardening, Mr. Neill Fraser brought together a 
large assemblage of hardy ferns, of alpine and herbaceous 
plants, and under glass a fine collection of filmy ferns; and 
in recent years the improvement of the polyanthus received 
special attention from him, and he raised sume good 
forms. 

Mr. Neill Fraser’s work with plants was carried on in the 
leisure of business in which his capacity for detail, his care 
and method, demanded success. For many years (1857-1891) 
his business talent was placed freely at the service of this 
Society in his position as Honorary Treasurer, and he served 
the Royal Caledonian Horticultural Society in like manner 
for an equally long period. 

Quiet in manner, he was always ready to help those 
with kindred taste who applied to him in the subject of 
which he was a master. His retiring character made him 
shrink from prominent public duties, and prompted, no doubt, 
his refusal of the Presidency of this Society. His death in 
an early month of the year removed a link with the older 
generations through whose enthusiasm this Society was 
founded. 


Ropert JAMES HunvEer.— The late Mr. Robert James 
Hunter was a native of Edinburgh, the third son of the 
late Mr. James Hunter, Managing Partner of Messrs. Tullis 
and Co., Paper Merchants. In this house, and afterwards 
in London, Mr. R. J. Hunter received his commercial 
training, and in 1890 was appointed Managing Director of 
Tullis & Co., Ltd. This position he held for fourteen years, 
until his death in December of last year. In spite of the 
heavy demand made by his business on his thought and 
energy, Mr. Hunter found time for other interests. He 
was a man of fine taste and high culture. He was widely 
read in the best literature, had travelled extensively, and 
was greatly interested in practical mechanics and in aclencd, 
particularly botany and geology. As a Director of the Edin- 
burgh Chamber of Commerce he did good service, to that 
body, and also took an active part in promoting various phil- 
anthropic agencies. Mr. Hunter died very suddenly on the 
12th December 1904. His widow survives him. [A notice, 
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with portrait of Mr. Hunter, appeared in the “ Papermaker ” 
and “ British Paper Trade Journal” for January 2, 1905.] 


Hay Hunter, 
Minister of St. Andrew’s Church, 
Edinburgh. 


Anprew SEMPLE. — Surgeon - General Depute Andrew 
Semple, M.D. (St. Andrews), who became a Member of this 
Society in 1891, was born in the parish of Lesmahagow, 
Lanarkshire, to which place he bore through life a warm 
attachment. His father farmed a small holding of his own, 
and the family were long-established and well known in 
the neighbourhood. In Dr. Semple the feeling of kinship 
showed remarkable development; and any fact that con- 
cerned his ancestry, among whom he was proud to reckon 
some zealous upholders of Scotland’s Covenant, was always 
of intense interest to him. He received his professional 
education in Glasgow University, and after some years of 
private practice entered the Army Medical Service. The 
Crimean War was raging then, and the young doctor saw 
life—and death—in the trenches. This was the beginning 
of a long and faithful service rendered to Queen and Country 
in various parts of the Empire. He was stationed at Scutari 
Hospital, saw campaigning in the Abyssinian War, served 
in India and New Brunswick for considerable periods, and 
held various appointments in London and Oxford. He was 
Medical Officer in Charge under Lord Chelmsford in the 
Zulu War, and saw the dead body of the ill-fated Prince 
Imperial of France. When he retired from the service, over 
twenty years ago, he was P.M.O. for Scotland. Thereafter 
till his death, at seventy-four years of age, he lived a quiet 
and studious hfe in Edinburgh, constantly adding to his 
large store of accurate and varied information by wide 
reading and by his connection with the various learned and 
scientific societies of the city. Of a most retiring disposi- 
tion, he made few intimate friendships, but those who knew 
him best (and this was a highly-prized privilege of the writer 
of this note), loved him as one of the truest and kindest 
of men. 

H. FARQUHAR, 
Minister of West Dalkeith. 
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JOHN SIBBALD had been a Fellow of the Society since 1851, 
the year after his enrolment as a first year medical student 
in the University botany class. Studies did not press so 
hardly on the medical student in those days as they do now, 
and Sibbald, like others of his year, found time for botanical re- 
search, and he investigated the life of Volvox, and an account 
of this work was communicated to the Society and after- 
wards published. The claims of Psychiatry, a subject he 
made his own, absorbed him aiter graduation, and he became 
successively Deputy Commissioner and Commissioner of 
Lunacy in Scotland, in which position he received the honour 
of knighthood. He retired from active work in 1899, and 
died in April of this year (1905). Sagacious, broad minded, 
humorous, Sir John Sibbald was of the best type of medical 
man produced by our Scottish system of medical education. 


FEDERICO DELIPNO was an example of a man forced by 
overwhelming love of plants to sacrifice a civil career in 
order to devote himseli to botany. Born near Genoa in 
1833 he studied at the University there, and then entered 
the service of the State, rising to a prominent official posi- 
tion. Devoting himself, however, to botany, he in 1871 
became Professor of Natural History at the Forest School 
of Vallambrosa, investigated the botany of Brazil as a 
member of the expedition sent out from Italy in 1874 on 
the frigate “Garibaldi.” Thereafter he was successively 
Professor of Botany at Genoa and Naples. Delpino was a 
prolific writer. Three subjects interested him specially. 
Flower-pollination, in which his earlier work was done. 
He was one of the first to endeavour to group the known 
phenomena of flower-pollination in a definite biological 
system, and his results still hold the field. In phyllotaxy, 
another of his subjects, he contributed a large number of 
new facts to our stock of knowledge. His later work dealt 
with myrmecophily, to which he was doubtless drawn by the 
discoveries in Borneo of his compatriot Beccari, and he made 
known many interesting features of this curious form of 
symbiosis. Delpino was elected Corresponding Member of 
the Society in 1873 and Foreign Honorary Fellow in 1885. 


Leo Errera, who at the time of his death in August last 
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(1905) was Professor of Botany in the University of Brussels, 
was elected a Corresponding Member of this Society in 
1893. He was quite the most distinguished of the Belgian 
botanists. His work at first bore upon flower-pollination, 
but latterly he was entirely engrossed in the deep question 
of the excitation of protoplasm and its response to various 
extrinsic and intrinsic stimuli. In regard to this he pub- 
lished some valuable and suggestive papers. LErrera’s visits 
to Britain were frequent. The meetings of the British 
Association often found him in attendance. He was conse- 
quently well known to British botanists, with whom his 
frank and cheery manner made him popular, and who mourn 
his premature decease with a strong feeling of personal 
loss. 


JOHN HorNE was a shrewd Scots gardener, one of those 
who the world over have compelled respect for the title and 
made it the synonym of excellence. From the Royal 
Gardens, Kew, he went to fill a subordinate post in the 
Government Botanic Garden at Pamplemousse, Mauritius. 
There his sterling qualities enabled him to rise to the 
position of Director, which he occupied for many years. 
During the period of his ineumbency the preparation of the 
“Flora of Mauritius and the Seychelles” was undertaken at 
Kew by Mr, Baker, and the completeness of the published 
work was in great degree due to Mr. Horne, who not only 
added to the material already in the Herbarium at Kew 
from Mauritius but also made two botanical explorations of the 
Seychelles, and his collections formed the chief material for 
their Flora, A genial, hospitable man, he closed a successful 
career in Mauritius when he retired to St. Helier, Jersey, 
where he died in spring 1905. He was elected a Corre- 
sponding Member of this Society in 1887, 


CHARLES Moork.—The name of Moore has been a familiar 
one in the botanical and horticultural world for more than 
half a century through the life and work of two brothers— 
Dr. David Moore, for many years head of the Botanic Garden 
at Glasnevin, and Charles Moore, of whom I now speak. I 
may interpolate here with satisfaction that the reputation of 
the name is still worthily maintained by Mr. F. W. Moore, who 
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succeeded his father at Glasnevin. Originally East Scotland 
folk—I think Kincardineshire— the Moores migrated to 
Ireland, where Charles Moore entered Trinity College Botanic 
Garden, under Dr. Townshend Mackay. Subsequently, on 
the recommendation of Professor Lindley, he was appointed 
Director of the Botanic Garden, Sydney, N.S.W., and his 
life was spent there. Under his direction “the Sydney 
Garden became famous for its beauty and its rich collection 
of plants. He travelled widely in Australia at a time when 
that was not so easy as it is now, and he discovered many 
new plants, the best of which he introduced to horticulture. 
The familiar specific name Joorei attached to many of our 
garden plants -for example, of Zodea, Kentia, Macrozamia, 
and others—indicates his connection with them. He retired 
from active official life some years ago, and at his death had 
reached the ripe age of 86. 


The President then proceeded to discuss some of the 
problems of relationship of position and form of plant-organs 
to their environment that are at present receiving special 
attention from botanists. First of all, the question of 
gravitational sensitiveness was discussed. When a growing 
organ, say a root or stem which normally grows verti- 
cally, is laid horizontal it perceives the changed position 
and by curvature reverts to the normal. The currently 
advocated explanation of the mechanism of this perception 
attributes it to the presence of movable bodies, termed stato- 
liths, usually starch-grains, of greater specific gravity than 
the cell-sap, which in the normal position are aggregated on 
the basal walls of the cells of the organ, and to this the cells 
are accustomed ; when displacement to the horizontal occurs, 
the statoliths roll over to the lateral walls, now horizontal, 
and their weight gives the stimulus by which the movement 
of the organ to its original direction is induced. This stato- 
lith-hypothesis, although not yet generally accepted, finds a 
parallel in the mechanism of the sense ot direction amongst 
some of the lower animals. 

Next, light-perception was referred to. It has long been 
known that ordinary flat leaves bend and turn upon their 
stalks so as to place their upper surface at right angles to 
the direction of the brightest diffuse light—every one who 
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has grown plants at a window knows that the leaf-surfaces 
always turn to the light. How does the plant perceive the 
diiferences in illumination to which it reacts? Recent work 
seems to bring us nearer an explanation. The epidermis or 
skin of the leaf consists of translucent cells without chloro- 
phyll; they are full of sap of varying refractive index, and 
the walls are flat or curved in different degree, or thickened 
in places. These cells by their construction act as lenses of 
kinds, and are the light-sense-organs of the plant. When 
light strikes an epidermal cell of a normally expanded leat 
vertically, a brightly illuminated field is formed in the centre 
of the protoplasmic lining of the inner wall of the epidermal 
cell, its intensity and sharpness varying with the optical 
character of the cells as lenses; around this central light- 
spot isa darker zone. To this the leaf is attuned. When 
the direction of incident light is changed, the position of the 
bright field on the inner wall is displaced, and the difference 
is perceived by the plant—the change acts as the stimulus 
which starts the movement of the leaf to bring its upper 
surface again at right angles to the incident light. The 
degree in which the epidermal cells are constructed as lenses 
varies ; sometimes single cells only so act. This view of 
light-perception, only lately put forward, appears to be well- 
founded, and it opens up a wide field for further investigation 
and explains many well-known features of leaves. As an 
example: the velvety surface of the leaves of many wood- 
plants is caused by numberless papille, and capping each of 
these there are now found light-sense-organs which are thus 
raised to escape submergence in water lying on the leaf- 
surface by which the working of their optical apparatus 
would be interfered with. Similarly, the waxy coating of 
leaves, which prevents their being wetted, is apparently an 
arrangement to prevent their being blinded by rain, and the 
blinding of leaves by dust is probably one of the causes of 
failure of tree-growth in towns. That plants possess such 
light-sense-organs may surprise us, but in them we again 
find a parallel development with the ocelli of some of the 
lower members of the animal kingdom, 

The later part of the address was devoted to the subject 
of convergence of form (homoplasy) and divergence of form 
of plants. A series of examples were shown of similar 
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vegetative forms in widely separated groups of plants, and 
again of widely different forms within the same genus. The 
clue to the interpretation of these is to be found in environ- 
mental conditions, of which water is the dominant factor. 
From many starting-points and by many paths of evolution 
the same form has been attained in response to environment 
in the first series; from one centre many different forms 
have arisen in like response in the latter. It is a fertile 
field for research in nature, and it is satisfactory that under 
Sir John Murray the fresh-water aquatic flora of Scotland is 
being thoroughly investigated from this standpoint. The 
address was illustrated by a large series of lantern slides. 


The retiring President said :— 

By the favour of the Honorary Assistant Secretary I am 
able to give you the following state of the Roll of the 
Society :— 

Honorary Fellows: Royal 1, British 5, Foreign 25; 
Ordinary Fellows: Resident 111, Non-Resident 44; Corre- 
sponding Members 63; Associates 9; Lady Members 6. 
Total 264. 

During the past year the Membership of the Society has 
been strengthened by the addition of :— 

Honorary Foreign Fellows 3; Ordinary Fellows: Resident 
5; Corresponding Members 23; Associates 3, Total 34. 
And during the same period 2 Ordinary Fellows have 
resigned, and we have lost by death: Honorary British 
Fellow 1; Ordinary Fellows: Resident 1, Non-Resident 2, 
Corresponding Member 1. Total 7. 


THomas HarpiE was an old Fellow of the Suciety, having 
joined it in 1868. In the earlier days of his membership he 
was a frequent attender at our meetings, in the business 
of which his retiring nature prevented him taking much 
active part. Latterly the calls of a large practice have 
kept him away. From a short notice of him in the 
“ Medical and Surgical Journal” for April 1906 I take the 
following :— 

After graduation as M.D. of the University of Edinburgh 
in 1858, Thomas Hardie acted as House Surgeon in the old 
Infirmary in Edinburgh, and thereafter studied abroad, and 
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practised as an assistant in Yorkshire before settling down 
in his native town of Leith, where he acquired a large practice. 
In 1868 he became a Fellow of the Royal College of Physicians. 
A practitioner of the old school, he was known by everyone 
with whom he came in contact as a modest, courtly, polished, 
and kind gentleman—a type of man whose memory will 
linger long in the hearts of his townsmen and others. He 
died 28th February 1906. 


JAMES FARQUHARSON.—In the Reverend James Farquharson, 
D.D., Minister of the parish of Selkirk, who died 25th April 
1906, the Society has lost a keen botanist. In the matter of 
the subjects which are germane to the aims of the Society, 
Dr. Farquharson’s work was of no mean character. <A zealous 
field botanist, he published in 1876 his “ List of the Flowering 
Plants and Ferns observed in Selkirkshire,” and a good list it 
is of plants, all but three collected by himself. 

The growth of plants in relation to meteorological conditions 
was a subject that occupied his attention, and he published, in 
1876, a paper “ On the Leafing of certain Trees, ete,” which is, 
in fact, a record of the relative dates of leafing and flowering 
from 1861-1876 of three trees—the Scots plane, the Norway 
maple, and the lime-tree. He showed how the Scots plane 
is the hardier of the two maples observed, and is less influenced 
by climate, and that both of the maples come into active 
growth before the lime-tree. 

In the same line of work was his record of the effects of 
the winter from 1878 to 1881 upon gardens and shrubberies 
in the neighbourhood of Selkirk. 

Dr. Farquharson frequently attended the meetings of the 
Berwickshire Naturalists’ Club, and he became its President 
in 1882. At the meeting at Holy Island in 1883 he found 
Carex divisa on the Island, the first record of its occurrence. 

But perhaps the botanical work by which he is best known 
is that in connection with the “hained ground” of the Duke 
of Buccleuch at Bowhill. From the year 1829, Howebothom, 
an area of some 300 acres, a portion of old Ettrick Forest, and 
occupying the southern portion of the height upon which 
Bowhill stands, was hained, i.c., preserved from the intrusion 
of sheep and cattle, by the Duke of Buccleuch, with the two- 
fold object of increasing the picturesqueness of the surround- 
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ings of Bowhill and of allowing the growth of the indigenous 
trees and plants of the forest, more particularly of the oaks, 
which tradition, and indeed legal documents, assure us grow 
plentifully in Ettrick. In the “History ef the Berwickshire 
Naturalists’ Club” Dr. Farquharson gave, in 1878,an account of 
the outcome of this interesting experiment. From the aspect 
of the areas in the vicinity, Dr. Farquharson “pictures the 
ground at Howebothom, before haining, as a bare, treeless 
pasturage, bearing heather, the common hill grasses, carices, 
and rushes. That has now been replaced by a picturesque 
wooded area, which strikes one by its boskiness—a certain 
richness and fulness in the outline of the trees and bushes. 
The lesson he drew from the Howebothom experiment he 
states thus:—“In the old Forest of Ettrick there was not a 
stately and uniform growth of large timber. I infer that the 
ground along the valleys was clothed with a dense brushwood 
of hawthorn, birch, and sallow, mountain ash mingling with 
these, but flourishing more on the hill-sides; while above 
this lower growth rose at intervals many a semele tree—the 
fir, the ash, the oak; for although Howebothom offered no 
evidence that the oak is indigenous to the district, remains of 
it preserved in our peat bogs attest that it once flourished as 
a native in the vales of Ettrick and Yarrow. As to her- 
baceous plants, Howebothom has produced no rarities; but I 
think the present state of its vegetation shows that, given 
favourable conditions of soil and of shelter, certain strong 
growing plants, such as Calluna vulgaris, Aira cospitosa, Pteris 
aquilina, will strangle their weaker neighbours and occupy 
the ground to the exclusion of every other species.” Of 
course, draining of some wet parts has altered to some extent 
the original conditions of the area, and may have led to the 
exclusion of certain species. 


FrANK TOWNSHEND, a distinguished British botanist, was 
born at Rawmarsh, Yorkshire, where his father was rector, 
on December 5, 1822, and died on December 16, 1905, at 
Cimiez, Nice. Educated at Harrow and Trinity College, 
Cambridge, he early became acquainted with Babington 
and Newbould, with whom he took botanical excursions. 
An independent fortune procured him leisure to follow his 
botanical bent, and he took up successively the critical study 
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of genera and species of British plants which have an 
aggregate character. The genus Huphrasia is the last one 
upon which he has worked, and his monograph of the British 
forms appeared in the “ Journal of Botany,” as did the majority 
of his other papers. His chief botanical work was, however, 
his “Flora of Hampshire,” which appeared in 1883, and of 
which a second edition was issued a couple of years ago. 
Though the author of its Flora, Townshend was connected 
with Hampshire for but a short period, dating from 1865 
(when he settled at Wickham) to 1874, when he succeeded 
to the family place, Wormington Hall, Warwickshire, where 
he resided during the rest of his life. He was Unionist 
member of Parliament for the Stratford-on-Avon division of 
Warwickshire from 1886-1892, and he led the life of an 
“ideal country squire.” Elected a non-resident Fellow of our 
Society in 1846, he was at the time of his death one of our 
oldest Fellows. An excellent notice (with portrait) of 
Townshend, from the pen of Mr. Britten, appears in the 
“Journal of Botany” of April 1906, from which the foregoing 
facts have been derived. 


Harry MarsHatt Warp. — The heaviest loss which 
botanical science has experienced during the past year is 
that of Professor Marshall Ward of Cambridge. He was 
one of our six honorary British Fellows, and if I have 
-left notice of him to the last it is because what he has 
done has so informed our generation, and has so pointed 
the way for the future in the lines of botany in which he 
was expert, that I wish to use the occasion of this address 
for a survey of some of the work he accomplished. In these 
days of rapid absorption of new facts and ideas into the 
general stock of knowledge to serve as starting points for new 
discoveries of facts and further suggestions, the exact service 
of individuals is apt to be forgotten or overlooked. And 
therefore, although the retrospect of another generation will 
assuredly differ somewhat from the view we are able to take 
of the work of contemporaries, it is well that we put on 
record our opinion, especially in the ease of those whom we 
regard as brilliant. 

Into this category Marshall Ward comes. There has been 
in our time no more effective teacher, using the term in its 
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widest acceptation. The present general knowledge of, the 
present recognition of, the importance of plant pathology and 
of disease caused by and affecting plant life in relation to 
great industries in this country, is in great measure an out- 
come of his teaching, whilst the attitude of science to the 
problem of biology involved in the relationship of organism 
to organism has solid support in the results of his researches. 

In order to bring within near focus the course of his life, 
I give here a chronological table and also a list of his 
publications. In the preparation of these I have been 
greatly assisted by Mrs. Marshall Ward. 


Chronology. 
1854. Born - Hereford, eldest son of Francis Marshall 
Ward. 
About 1864? Lincoln Cathedral School; and private school at 
Nottingham. 


1874. South Kensington, under Huxley. 
1875. Owens College, Manchester. 

1876-79. Christ’s College, Cambridge. 

1876. Scholar of Christ’s College, Cambridge. 
1876. Assistant at South Kensington. 


1877. Assistant at Owens College. 
1879. B.A., with First Class Honours in Nat. Sci. Tripos, 
Cambridge. 


Wiirzburg, with Sachs. 
Lecturer at Newnham College, Cambridge. 
1880-82. Cryptogamic Botanist to Ceylon Government. 
1882. Strassburg with De Bary. 
Berkeley Fellow, Owens College. 
1883. M.A., Cambridge. 
Assistant Lecturer, Owens College. 
Married eldest daughter of Francis Kingdon, Esyq., 
Exeter. 
Fellow, Christ’s College, Cambridge. 
Assistant Lecturer and Demonstrator, Owens College. 
1885. Professor of Botany, Cooper’s Hill College. 
1886. F.L.S. 
1887. F.R.HLS. 
1887-89. Council of Linnean Society. 


1888. F.RB.S. } 
1888-92. Examiner in Botany, University of Edinburgh. 
1896. Croonian Lecturer. 


1892. Lecturer at Institute of Brewing. 
D.Sc., Cambridge. 
1893. Royal Medal. 
1894. Hon. Fellow, Institute of Brewing. 
Lecturer at Royal Institution. 
Hon. Fellow, Manchester Literary and Philosophical 
Society. 
Examiner in Botany, University of London. 
1895. Professor of Botany, University of Cambridge. 
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1880. 


1881. 


1882. 


1883. 


1884. 


1885. 
1886. 
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1895. Fellow, Sidney Sussex College, Cambridge. 
1895-96. Council of Royal Society. 
1896. Hon. Fellow, Botanical Society, Edinburgh. 
1897. Hon. Fellow, Christ’s College, Cambridge. 
President, Botanical Section of British Association at 
Toronto. 5 ; 
1900. Corresponding Member, Cryptogamic Society of 
Scotland. 
1900-02. President, British Mycological Society. 
1902. Hon. D.Sc., Victoria University. 
Hon. Member, Nottingham Naturalists’ Society. 
1903. Corresponding Member, Deutsche Botanische Gesell- 
schaft. 
1904. President, Cambridge Philosophical Society. 
1905. | Examiner in Botany, University of Edinburgh. 
1906. Aug. 26, Died at Torquay. 
Sept. 3. Buried, Huntingdon Road Cemetery, Cam- 
bridge. 


Publications. 


On the Embryo-Sae and Development of Gymnadenia conopsea. 
Q. J. Microse. Sci., London, 1880. 

A Contribution to our Knowledge of the Embryo-Sae in 
Angiosperms. London, J. Linn. Soe. Bot., 17, 1880. 

Preliminary Report on the Inquiry into Coffee Leaf Disease. 
Colombo, Sessional Paper, 30, 1880. 

Second Report. Colombo, Sessional Paper, 1881. 

Third Report. Colombo, Sessional Paper, 17, 1881. 

On the Morphology of Hemileia vastatriz, Berk. and Br. (the 
Fungus of the Coffee Disease of Ceylon). Q. J. Microse. Sei., 
London, 1881. 

Researches on the Life-History of Hemileia vastatrix, the 
Fungus of the “Coffee Leaf Disease.” London, J. Linn, 
Soc. Bot., 19, 1882. 

Researches on the Morphology and Life-History of a Tropical 
Pyrenomycete (Asterina). Q. J. Mierose. Sci., London, 


1882. 
Observations on the Saprolegniw. Q. J. Microse. Sci., London, 
1883. 


On Salmon Disease, Manchester, Mem. Lit. Phil. Soc., 1883. 

On the Structure, Development, and Life-History of a Tropical 
Epiphyllous Lichen (Strigula complanata, Fée, fide Rev. 
J. M. sg London, Trans. Linn. Soe. Bot., 2, 2, 1883 
(1884). 

On the Morphology and the Development of the Perithecium 
of Meliola, a genus of Tropical Epiphyllous Fungi. London, 
Phil. Trans. R. Soc., 1883. 

Observations on the genus Pythiwm (Pringsh.). Q. J. Microse. 
Sei., London, 1884. 

On the Sexuality of the Fungi. Q. J. Microsc. Sei., London, 
18e4. 

Schizomycetes, Eneyel. Brit., Edin., 1885. 

The Morphology and Physiology of an Aquatie Myxomycete, 
Manchester, Stud. Biol. Owens Coll., 1886. 

Puceinia graminis. Q. J. Microse, Sei., London, 1886. 

Phytophthora infestans. Q. J. Microsc. Sci., London, 1886. 
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1887. Sachs’ Lectures on the Physiology of Plants, (Tr 
Oxford, Clarendon Mex 1887 eerie 
On the Structure and Life-History of Entyloma ranunculi 
(Bonorden). London, Phil. Trans. R. Soc., 178, B, 1887. 
(With John Dunlop.) On Some Points in the Histology and 
Physiology of the Fruits and Seeds of Rhamnus. Ann. Bot., 
Oxford, 1, 1887. 

On the Tubercular Swellings on the Roots of Vicia Faba. 
London, Phil. Trans. R. Soc., 178, B, 1887. 

1888. Some Recent Publications bearing on the Question of the 

Sources of Nitrogen in Plants. Ann. Bot., Oxford, 1, 1888. 
A Lily Disease. Ann. Bot., Oxford, 2, 1888. 
Illustrations of the Structure and Life-History of Puccinia 
graminis, the Fungus causing the Rust of Wheat. Ann. 
Bot., Oxford, 2, 1888, 

1889. On the Tubercles on the Roots of Leguminous Plants, with 
special reference to the Pea and Bean. London, Proc. R. 
Soc., 46, 1889. 

Timber and some of its Diseases. London, Macmillan, 1889. 

1890. The Fungi of Fermenting Vessels and Vats. Brewers’ J., 1890. 

The Relations between Host and Parasite in certain Epidemic 
Diseases of Plants. The Croonian Lecture. London, Proce. 
R. Soc. 47, 1890. 

1891. Notes on Botanical Characters serving to distinguish the Prin- 
cipal British Forest Trees. Appendix to Schlich’s Manual 
of Forestry, Vol. II. London, Bradbury, Agnew & Co., 1891. 

Diseases of Plants. London, Soc. Prom. Christ. Know., 1891. 

1892. The Ginger-Beer Plant, and the Organisms composing it: 
a Contribution to the Study of Fermentation-Yeasts and 
Bacteria. London, Phil. Trans. R. Soc., 183, B, 1892. 

The Diseases of Conifers. London, J. R. Hort. Soc., 14, 1892. 

The Oak, a popular introduction to Forest-Botany. London, 
Kegan Paul & Co., 1892. 

Symbiosis and Symbiotic Fermentations. London, Trans. 
Brew. Inst., 1892. 

On the Characters or Marks employed for classifying the 
Schizomycetes. Ann. Bot., Oxford, 6, 1892. 

First Report to the Royal Society Water Research Committee. 
London, Proc. R. Soc., 51, 1892. 

Experiments on the Action of Light on Bacillus anthracis, 
London, Proc. R. Soc., 52, 1892. ; ’ 

1893. Further Experiments on the Action of Light on Bacillus anthracis, 
Londov, Proc. R. Soc., 53, 1893. 

Second Report to the Royal Society Water Research Com- 
nuttee. London, Proce. R. Soc., 53, 1893. 

1894. Third Report to the Royal Society Water Research Com- 
mittee. Further Experiments on the Action of Light on 
Bacilius anthracis, and on the Bacteria of the Thames. 
London, Proc. R. Soc., 56, 1894. Ss. 

The Action of Light on Bacteria. London, Phil. Trans. R. 
Soc. 185, B, 1894. an 
Action of Light on Bacteria and Fungi. Chemical News, 1894. 

Laslett, Timber and Timber Trees. New Edition. 

1895. Fourth Report to the Royal Society Water Research Com- 
mittee. On the Biology of Bacillus ramosus (Fraenkel), a 
Schizomycete of the River Thames. London, Proc, R. Soc., 


58, 1895. 
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1897. 


1898. 


1899. 


1901. 


1902. 
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New Aspects of an old Agricultural Question. Science Prog., 
London, 1895. 

The Formation of Bacterial Colonies. Ann. Bot., Oxford, 9, 

1895 ; London, Rep. Brit. Assoc., 1895 [1896]. 

A False Bacterium. Ann. Bot., Oxford, 9, 1895; London, 
Rep. Brit. Assoc., 1895 [1896]. 

Economic Fungi. London, Rep. Brit. Assoc., 1897 [1898]. 

On the Ginger-Beer Plant. Ann. Bot., Oxford, 11, 1897. 

On Peziza aurantia, Ann. Bot. Oxford,11, 1897. 

On the Biology of Sterewm hirsutum. London, Phil. Trans. 

R. Soc., 189, B, 1897. 

A Violet Bacillus from the Thames. Ann. Bot., Oxford, 12, 
1898. 

Some Thames Bacteria. Ann. Bot., Oxford, 12, 1898. 

A Potato Disease. Ann. Bot., Oxford, 12, 1898 ; Brit. Mycol. 
Trans., 1897-98. 

Penicillium as a Wood-destroying Fungus. Ann. Bot., Oxford, 

12, 1898 ; Brit. Mycol. Trans., 1897-98. 

Some Brewing Botanical Problems. London, J. Fed. Inst. 
Brew., 1898. 

(With Miss E. Dale.) On Craterostigma pumilum, Hochst., a 
rare Plant from Somaliland. London Trans. Linn. Soc. 
Bot., 2, 5, 1899. 

Onygena equina, Willd., a Horn-destroying Fungus. London, 
Phil. Trans. R. Soe., 191, B, 1899. 

Thames Bacteria, III. Ann, Bot., Oxford, 13, 1899. 

Symbiosis. Ann. Bot., Oxford, 13, 1899; London, Brit. Assoc. 

Rep., 1899 [1900]. 

Some Methods for Use in the Culture of Alge. Ann. Bot., 
Oxford, 18, 1899 ; London, Brit. Assoc. Rep., 1899 [1900]. 

Disease : in Plants. London (Macmillan & Co.), 1901. 

Grasses : a Handbook for Use in the Field and Laboratory. 
Cambridge (University Press), 1901. 

Notes on some of the rarer or more interesting Fungi col- 
lected during the past year. Cambridge, Proc, Phil. Soc., 

11, 1901. 

The Nutrition of Fungi. Presidential Address. Worcester, 
Trans. Brit. Mycol. Soc., 1899-1900 (1901). 

On_ the Biology of Nematelia, Fr. Worcester, Trans. Brit. 
Mycol. Soc., 1899-1900 (1901). 

The Bromes and their Rust Fungus, Puccinia dispersa (Erikss, et : 
Henn.). Ann, Bot., Oxford, 15, 1901. (Abstract) Nature. 
London, 64, 1901. 

On the Relations between Host and Parasite in the Bromes 
(Bromus) and their Brown Rust, Puccinia dispersa, Erikss. 
Ann. Bot., Oxford, 16, 1902. 

On Pure Cultures of a Uredine, Puccinia dispersa, Erikss, 
London, Proc. R. Soe., 69, 1902 ; also Centralbl. Bakt. Abt., 
2, 9, 1902, 

On the Question of “ Predisposition” and « Immunity ” in 
Plants, Cambridge, Proe. Phil, Soe., 11, 1902. 

Bacteriology. Eneyel. Brit. Suppl, London, 26, 1902. | 

Fungi. Eneycl. Brit. Suppl., London, 26, 1902. 

Pathology of Plants. Eneyel. Brit. Suppl., London, 31, 1902. 

Experiments on the Effects of Mineral Starvation on the 
Parasitism of the Uredine Fungus, Puceinia dispersa, on 
Species of Bromus. London, Proc. R. Soe., 71, 1902. 


Noy. 1906. ] THE PRESIDENTIAL ADDRESS. 223 - 


1902. The Bromes and their Brown Rust (Puceinia dispersa, Krikss, 
et Henn.). London, Rep, Brit. Ass., 1901 (1902). 
1903. Further Observations on the Brown Rust of the Bromes, 
Puceinia disperse (Eviks.) and its Adaptive Parasitism. Ann. 
Mycol., Berlin, 1, 1903. 
On the Histology of Uredo dispersa, Erikss., and the “ Myco- 
plasm” Hypothesis. London, Phil. Trans. R. Soc. (Ser. B), 
196, 1903 ; (Abstract) London, Proe. R. Soc., 71, 1903. 
Starving a Parasite (Abstract), Nature, London, 67, 1903. 
1904-5. Trees. A Handbook of Forest Botany for the Woodlands 
and Laboratory. Cambridge University Press. Vol. I. 
Buds and Twigs, 1904; II. Leaves, 1904; ITI. Flowers 
and Inflorescences, 1905. 
1905. Recent Researches on the Parasitism of Fungi. Ann. Bot., 
Oxford, 19, 1905. 


Born at Hereford in 1854, the eldest son of Francis 
Marshall Ward, Harry Marshall Ward was educated at 
Lincoln Cathedral School and a private schoo] at Nottingham. 
Inheriting considerable musical talent, the intention was 
that music should be his vocation. His real bent was other- 
wise. Natural science claimed him, and he went in 1874 
to London as a prospective school teacher of science to the 
classes at South Kensington, then only recently established 
under Huxley as an outcome of the rebirth of Biology that 
followed upon the appearance of Darwin’s Origin of Species. 
There is an element of romance in the circumstances that 
finally secured Ward for the career in which he acquired 
distinction. The fellow student who sat beside him in 
Huxley’s laboratory was a Mr L. A. Lucas. He was strack 
by the quality of the work Ward did, and urged him to go to 
Cambridge, then also awakening under the stimulus of freer 
conception of living things. The res augusta domi barred 
the way, however, ambitious though Ward was to follow out 
the suggestion. Mr Lucas, being a man of private fortune, 
provided anonymously the necessary funds, and thus it came 
about that Ward went to Cambridge, became a scholar of 
Christ’s College, took his degree from there in 1879, obtaining 
First Class Honours in Botany in the Natural Science Tripos. 
It was a life regret to Ward that his benefactor died early 
in the East, and before he could know the benefit to science 
that his benefaction had brought. 

During this period of education Ward worked for a time 
in the laboratories of Sachs at Wirzburg and of De Bary 
at Strassburg, and he also had preliminary training as a 
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teacher by co-operating in the science classes at South 
Kensington (1876), and at the Owens College, Manchester 
(1877), and by lecturing at Newnham College, Cambridge 
(1879). 

After graduation he spent two years in Ceylon as Crypto- 
gamist-to the Ceylon Government, and on his return became 
Berkeley Fellow of Owens College (1882), and subsequently 
assistant lecturer and demonstrator in Botany there (1883). 
Meanwhile his old college at Cambridge elected him to a 
Fellowship (1883). In the same year he married the eldest 
daughter of Francis Kingdon, Esq., of Exeter. Two children 
survive. 

The year 1884 nearly brought Marshall Ward to 
Scotland as Professor in Glasgow. That he did not come 
was a disappointment to him. I may take this opportunity 
to tell the story of how this came about, and to remove 
misapprehension that has gathered round the circumstances. 
My election from the Regius Chair of Botany in Glasgow 
to the Sherardian Chair in the University of Oxford at the 
beginning of March 1884 left but a short period for the 
election of my suecessor by the Crown before the opening 
of the summer session. The experience of the University 
of Glasgow in a preceding vacancy did not encourage it to 
risk an appointment delayed beyond the beginning of the 
session, and I was therefore invited by the University to 
carry on the work of Professor of Botany during the following 
summer session. As my Oxford work did not begin until 
October and the Vice-Chancellor acquiesced, I accepted the 
invitation, The University resolved not to accept my 
resignation and not to intimate a vacancy to the Government 
until the close of the summer session. This information 
was conveyed vo several aspirants to the Chair, amongst 
them to Marshall Ward. The session was about three 
weeks gone when my colleague in the Chair of Anatomy 
(Professor Cleland) received a letter from Professor W. R. 
M‘Nab of Dublin to the effect that he had been appointed by 
Sir William Harcourt, then Home Secretary (in whose hands 
such appointments then were), to the Chair of Botany at 
Glasgow, and asking information as to my movements. 
How this appointment came to be made I do not know. 
The University of Glasgow would not accept it, holding, 


Noy. 1906. | THE PRESIDENTIAL ADDRESS. 225 


as was true, that no vacancy had been announced by it to 
the Crown, and that the selection had not been made from 
an adequate field of candidates, and in particular mentioned 
Marshall Ward’s name; at the same time I was asked to 
defer my resignation until the University desired me to 
send it in; this did not happen until near the close of the 
year, and then both M‘Nab and Marshall Ward were 
passed over, 

At Manchester Ward remained until 1888, when he took 
up the appointment of Professor of Botany at Cooper’s 
Hill College, a college which this year (1906) has ceased 
to exist. There he remained for ten years, until, on the 
death of Babington, he was called in 1895 as Professor 
of Botany to the University of Cambridge. For some years 
he had been suffering from an ailment that wrought sore 
havoe upon his frame, and his death in August last, at 
the early age of fifty-three, came as no surprise to those 
who had seen him recently. 

By his death a warm friend and keen man of science has 
gone from us, to whose admirable personal qualities many 
tributes have been paid by pens of those who knew him well.? 
Here I will only say that my sense of individual loss is deep, 
for our friendship began in 1880, as we voyaged to the Kast, 
and was strengthened by intimate association in many things 
during after years. 

As a teacher in the institutions to which he was attached, 
the dominant characteristic of Marshall Ward was his bound- 
less enthusiasm, which overflowed to his pupils. The gift of 
ready and lucid exposition was his, and he thought clearly. 
His facile draughtsmanship, giving life to his delineations, 
added to his power. Full of knowledge of his subject and its 
bearings, he at times overwhelmed his hearers with apt refer- 
ence and technical illustration. Always interesting in the 
lecture hall,in the laboratory his dexterity and industry were 
a stimulating example to the beginner, to whom he rightly 
gave much personal attention, and his direct help and sug- 
gestive outlook encouraged the advanced pupil. : 

But Ward’s teaching was not only thus contined. He 


ines 1 1906 ; Bz in Uambridge Reporter. 

1 See Vines in Nature, September 1906 ; Balfour in Camoridy eporter, 

October 1906 ; Bower in Journal of Botany, 1906. A sketch of his life, 
with portrait, will appear in Annals of Botany for 1907. 
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appealed to a wide audience besides his academic one, 
Practical problems associated with the activities of plants, 
whether useful or hurtful, always attracted him, and he 
readily responded to the many claims made upon him to 
discourse on the scientific principles underlying practice in 
large industries which were based upon plant life. Thus 
brewing was a subject to which he gave much attention, 
investigating the fungi of vats and erystallising the points of 
his teaching in contributions to the periodicals of the industry. 
The question of timber and its diseases came prominently 
under his notice as an instructor at Cooper's Hill of young 
men about to enter the Indian Forest Service, and his books 
on the subject, as well as upon plant-disease as a whole, have 
done much to spread sound knowledge. No botanist of our 
time has done so much to promulgate correct views upon the 
work of plants as factors in our everyday life. The economic. 
side of plant life fascinated him indeed, and in his address at 
the British Association at Toronto he took this as his sub- 
ject. Marshall Ward was a great teacher. But the greatness 
of a teacher lives, however, only by tradition, and this 
weakens as those who have been directly influenced by it dis- 
appear. A new generation has its own teachers without 
basis of comparison with the old. Marshall Ward _ has, 
however, written his name large on the roll of fame to all 
time through the brilliant contributions to natural knowledge 
he has made, by his illuminating treatment of biological 
problems, and by the new lines of research he has initiated. 
No one of our generation has done more solid work for 
botanical science. The twenty-seven years of his active work 
of investigation were full years. The records of his work are 
laden with achievements and fertile suggestion. 

At the outset of his career, and under the influence of the 
researches which Strasburger in particular was giving to 
the world, Marshall Ward took up the question of embryo 
sac development in Angiosperms, and in the two papers which 
he published he established many new basal facts, now the 
common property of botanists. 

Later, in 1857, in a paper upon the fruit and seeds of 
LRhamnus, he, along with his pupils, published the results of 
an investigation which was of the greatest interest, for he 
showed that in the raphe of the seeds there is localised a 
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ferment which, when in water it comes in contact with the 
glucoside xanthorhamnin located in the pericarp, breaks it up 
into glucose and the crystalline yellow rhamnin which is the 
matter of the yellow dye of the Persian berries, as the fruits 
of Rhamnus are called. By this discovery he gave the 
scientific explanation of empirical points that troubled 
dyers. Why, for instance, the crushed fruits yield a satis- 
factory colouring matter, whilst the pericarps alone do 
not. Further, he advanced reasons for thinking that the 
glucoside is a storage material for the young plant, quoting 
as analogous cases the well-known ones of the amygdalin 
glucoside and emulsin present in separate cells of the seed 
of bitter almond, and the myrosin ferment and myronate of 
potassium in mustard. 

I mention these researches first because they are the 
only cases of elaborate investigation published by Marshall 
Ward outside the group of the Fungi, Mycetozoa, and Bacteria. 
They show, however, that in any field he entered upon he 
would have obtained brilliant results. 

The critical moment that determined the chief field of 
Marshall Ward’s research was that when in 1879 he was 
appointed to investigate in Ceylon the coffee-leaf disease. 
From that moment Fungi in the widest sense and their 
work were the subject of his assiduous research. On him in 
fact descended the mantle of Berkeley, our great Cryptogamic 
botanist of the nineteenth century. During the past couple 
of decades Marshall Ward has been our recognised authority 
upon the group and its activities, and he has given us story 
after story of the life and inter-relations of different forms, 
sketched with the accuracy of observation and judgment of 
cireumstance that became one who had been in touch with 
De Bary and through him had acquired the tradition of the 
school of the Tulasnes. Dominating all his brilliant inquiries 
is the endeavour to solve the questions involved in parasitism 
—the influence exercised by the host on the parasite, and 
conversely of the parasite on the host and the mechanism 
of the attack—in fact, the fundamental problem of the 
interaction of living organisms. in 

His first study in this group was that of Hemilera 
vastatrix, the fungus of the coffee-leaf disease. It will be 
within knowledge of many of you that in the seventies the 
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plants on the coffee estates in Ceylon were attacked by an 
epidemic which brought ruin to the cultivation, and in 
response to the appeal of the planters the Colonial Govern- 
ment appointed Ward to investigate it. There is always a 
wide gap between determination of a cause in such a case 
and the devising of an effective remedy. The first of these 
Marshall Ward succeeded in doing with absolute clearness. 
As regards the second, the planters ultimately adopted the 
radical cure of abolishing the cultivation of coffee and 
betaking themselves to other crops. That the industry 
should thus disappear was no reflection on Ward’s work. 
The fungus itself was shown by Ward to be a Uredine, and in 
working out its history many problems of infection and 
development presented themselves, and became, if not solved 
at the time, objects of attack in the future. Whether or not 
from this early association with a Uredine, the group became 
a favourite one with Marshall Ward. As you knew, it is a 
classic group, inasmuch as it was in it that De Bary first 
traced the wonderful history of a metoxenous pleomorphous 
parasite and established the condition know as Hetercecism. 
The very last research in which Marshall Ward was engaged 
was concerned with the elucidation of problems in the group 
first suggested by his studies in Ceylon. 

It would be impossible for me in the time at my disposal 
to deal as I would wish with all the discoveries of Ward in 
the domain of the Fungi. I propose to select for mention 
to you some through which a clearly marked step forward 
was the outcome of the research. As then I was talking of 
the Uredines, I may first of all refer to this group, though his 
most suggestive work on it was the last Ward did. 

Specialised parasitism is one of the most interesting facts 
that have become known in connection with their life 
histories. We now know that, for example, the classical 
Puceinia graminis is really an aggregate of morphologically 
different forms, but over and above this there are also 
physvologically different forms, ie. forms which, though 
indistinguishable outwardly and structurally, yet are sharply 
distinct in their parasitism. Thus the Puccinia graminis 
of wheat does not attack rye, barley, and others of the grasses. 
This is what is meant by specialised parasitism, the forms 
being variously called. adapted species, or races, biological 
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species, and so on. What is the cause of this? The problem 
here is the old one of immunity and susceptibility, And to 
the solution of this Ward set himself vigorously. 

The suggestion that anatomical considerations, presence of 
hairs, wax, etc., were important factors, was advanced fre- 
quently and received some support, but Ward was able to 
show conclusively that these have nothing to-do with it. 
He forces us to recognise that there are two stages, one of 
application or inoculation by the spore, which germinates and 
sends a tube into the air chamber of the stoma, but that is 
not necessarily followed by the infection, which means the 
entry of the germ tube through the cell wall bounding the 
air chamber. And ultimately he was able to prove that 
the infection depends upon the reciprocal presence of enzymes 
and toxins and antitoxins in parasite and host. Nor was 
this all. Marshall Ward was able to establish his theory of 
imuration and bridging species. That is to say, he found it 
possible to educate a parasite which was harmless to a 
particular host species to attack it successfully through 
cultivation successively upon allied forms. Thus, given 
a parasite growing upon a grass A, but to which grass E is 
immune, it is possible by growing the parasite successively 
upon certain forms B, C, D, to educate it so that it will 
attack E. These intermediate forms Ward termed bridging 
species. 

All this work on the Uredines brought Ward into con- 
flict with the well-known Swedish agricultural professor 
Eriksson, who had given much attention to the study of 
the epidemics of rust that occur in Sweden. The point 
of conflict concerned the method of perennation of the 
metoxenous Uredines. When it was discovered that plants 
like the barberry, Rhamnus, Anchusa, were hosts of stages 
in the pleomorphous life history, the prophylaxis that 
naturally suggested itself was destruction of these in the 
vicinity of cereal crops. That has been a matter of policy im 
many areas. But now, despite this abolition of the host of 
an essential winter stage of the parasite, it is found that the 
epidemic of rust is as virulent as ever. How is this to be 
explained? All observers, from De Bary and Ww ard, have 
sought in vain for a perennating mycelium, and it has been 
shown by Ward and others that uredospores may perennate 


230 THE PRESIDENTIAL ADDRESS. [Sess. cxxt. 


and germinate in the next season, and thus a satisfactory 
explanation would be forthcoming of the occurrence of the 
epidemic. Eriksson, however, will have none of this, but he 
introduces what he calls “the intracellular mycoplasm life of 
the fungus,” what he calls for shortness his mycoplasm theory, 
according to which, by some mysterious method, the proto- 
plasm of the fungus becomes combined in a long latent 
symbiotic life with the protoplasm of the host, forming a 
mycoplasm, and only shortly before the eruption of the 
rust pustules does it enter into a visible state assuming the 
form of a mycelium. Of this hypothesis Marshall Ward, 
after the fullest examination and discussion, was merciless 
in his condemnation. Savouring as it did of the fanciful, 
not susceptible of any optical demonstration, he would have 
none of it, and his last appearance at a meeting of botanists 
was at the British Association at Cambridge last year, when 
the question was fully discussed, and not to the advantage 
of Eriksson. 

On the recrudescence of the question of the nitrogen 
supply of green plants in 1886, brought about by the work of 
Frank on the mycodomatia of Leguminose and the mycorrhiza 
of forest trees, Ward entered the field, and by his discovery 
of the method of infection of the root hair and the subsequent 
stimulus of the root to the development of the mycodomatia, 
practically settled the question. Ward thought that the 

organism entering the root hair was a mycelial fungus. At 
' that time the curious coenobial forms of bacteria had not been 
investigated. Now we know that Ward's infection thread is 
really a bacterial colony. This does not detract from the 
merit of Ward’s discovery, which, as I have said, was crucial. 

Another critical piece of work was that in 1888 upon a 
disease of the lily, for in course of this he was able to show 
the exact method by which a fungus mycelium pierces the 
cell wall of its host, and to isolate the ferment by which the 
penetration is effected. 

In the middle eighties the organism known as the ginger 
beer plant came into special notice. Many botanists 
received specimens with requests for information regarding 
it. As you know, the plant consists of lumps of gelatinous 
substance which has been long in use in country districts 
for the manufacture of home-made ginger beer, When 
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the gelatinous lumps are placed in a saccharine solution 
with some bits of ginger in a bottle, a fermentation is set 
up which results in the liquor so commonly used. Mythical 
histories attached to the origin of the gelatinous mass— 
brought from the Crimea, Italy, and so on—and the plant 
was handed on from family to family. 

In 1887 the plant came to Professor Marshall Ward, and he 
began an investigation—one which ultimately extended over 
several years. The outcome of it was that the ginger beer 
plant was shown to be composed of two essential ingredient 
plants, with several others present as accessory non-essential 
forms. Of the essential, one is a bacterium, B. vermiforme, 
a distinct species, the gelatinous sheaths of which make 
up the jelly of the ginger beer plant. The other is a yeast, 
Saccharomyces pyriforme, also a distinct species, to which the 
alcoholic fermentation is due. Not only was this determined 
by analysis, but also by synthesis. Further, the reseach 
led to the development of a new conception in that of 
symbiotic fermentation, i.e. the bacterium is favoured by 
obtaining some substance or substances directly they leave 
the sphere of metabolic activity of the yeast celis. The yeast, 
on the other hand, benefits by these substances being removed 
and destroyed, and amongst these the CO,, which seems to be 
essential for the bacterium, (A comparison with the symbiosis 
of a gelatinous lichen naturally suggests itself.) This idea of 
symbiotic as compared with mefabiotic, where one organism 
prepares only the ground for another, and antibiotic, where 
one organism ousts the other by poisoning the medium, is a 
fertile one. 

I now come to speak of an investigation the labour of 
which would have daunted most men. I refer to that of the 
bacteriology of Thames water. This he undertook for the 
Royal Society in 1892, in conjunction with Professor Perey 
Frankland. The actual bacteriological part of the work was 
taken up by Marshall Ward himself. For work of this kind 
he was well prepared, having already published his views 
upon the characters employed in the classification of Schizomy- 
cetes. It is difficult for an outsider to realise the industry, 
the constant attention, required for this bacteriological work. 
It involved the isolation and growing through all their life- 
stages in pure culture of the many forms met with in the 
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water and then the determination of their several capacities, 
whether these made for health or disease in the user of the 
water containing them. But it was the kind of work in which 
Marshall Ward revelled. Such of the results as are published 
in the Reports of the Royal Society are compendious and 
thorough. With his characteristic intuition, Marshall Ward 
did not fail to follow up clues that might lead to framing of 
a general conclusion, and one of the most valuable products 
of this bacteriological work was his demonstration that light 
arrests development of the bacteria and ultimately kills them. 
This was no more than might be expected, and had indeed 
been vaguely forestated. But Marshall Ward went further, 
and by an elaborate series of experiments proved beyond 
question that the bactericidal action lay in the blue region 
of the spectrum. As a side issue the question of colour in 
bacteria in its relation to the action of light was a subject of 
investigation, and its parasolar value was demonstrated. 
The line of work initiated by this discovery Marshall Ward 
had proposed to follow up through other processes of the 
vegetable kingdom, but had not accomplished this at the 
time of his death. 

The references that have been made will suffice to indicate 
the extent and far-reaching character of Marshall Ward’s 
work in Mycology, and one cannot but feel assured that 
they establish his claim to be reckoned one of the great 
investigators of our time, who has not only added to the 
sum ot knowledge, but opened up new avenues to further 
victories over the unknown. 


The following communications were read :— 


Nore oN NEW DISEASE ON PICEA PUNGENS. 
By Dr. A. W. Bortruwick, 


The disease is caused by a fungus which attacks the buds 
and produces large, black, conical swellings in which numer- 
ous fructifications of the fungus oceur. The bud is either 
immediately destroyed, or it may produce a very much 
twisted and cankered shoot Which frequently dies off at an 
early period. The fungus is one of the ascomycetes, and shows 
characteristics resembling those of the genus Cucurbitaria, 
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Nore oN NEw DISEASE ON ABIES PECTINATA, 
By Dr. A. W. Borrrwick, 
‘ 

This disease occurs on the leaves, and is caused by an 
ascomycete. The affected leaves are scattered. over the 
twigs of the current year. They become first light brown in 
eolour, and finally very dark brown. The perithecia arise 
below the epidermis, which they ultimately rupture to allow 
the spores to escape. At maturity these fructifications may 
be seen as small, black, spherical swellings on the infected 
leaves. Considerable damage may be done to the trees thus 
attacked. 

Both the above, as yet unnamed, are under further 
investigation. 


NoTE ON JUNCUS EFFUSUS, VAR. SPIRALIS! By Mr, Maanus 
SPENCE. Communicated by Prof. I. BAYLEY BALFour. 


This plant is pretty common in Orkney. I have seen it in 
several localities. It is to be found in Birsay—the most 
westerly parish of the Mainland of Orkney; in Deerness, 
the most easterly, and in most of the intervening parishes. 
It grows most abundantly in boggy moors. The specimens 
exhibited were taken from a bog to the south-east-of the 
public school of St. Andrews, a parish in the Kast Mainland. 
In this bog J. effusus var. spiralis is more numerous than 
J. effusus, and bears the proportion of 3 to 2. When, how- 
ever, one reaches the higher and drier ground the proportion 
is reversed, and farther still it becomes rare. One can at a 
glance notice the great difference in the appearance of the 
tussocks. Most of the individual plants of the tussock 
spread out at an angle of from 30° to 40° to the ground. 
The more upright forms of effusus and conglomeratus are 
easily distinguished from the graceful stems of /. ¢. spiralis. 
The tussocks of the two plants grow apart and do not 
intermingle. 


1 This is probably the first record of its occurrence in a wild form in 
Scotland. See Jas. M‘Nab in “Trans.. Bot. Soc. Edin.,” xi., 1873, 
_ pp. 502-504. 
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Notre oN A PEcULIAR TuSsocK-FORMATION. 
By W. W. Smrra, M.A. 


During a visit to the Isles of Scilly in August 1906, I 
came across a somewhat unusual formation in one of the 
marshes of the main island of St. Mary’s. 

There is a deep depression one mile north of Hugh Town, 
forming an extensive tract of marsh. This marsh is well 
sheltered from. the prevailing winds, and even in dry 
weather remains moist. At the upper end of this marsh 
is a sluggish watercourse—practically the only stream to 
be seen in the group, if we except the large “ drain-cuttings ” 
in’ the Town; Marshes. The area around this watercourse 
is moist and muddy even in the height of summer. In one 
corner of this area I found that Carex paniculata was 
plentiful—a Carex tending to form small tussocks. 

Combined with the Carex, there occurs a quantity of 
Arundo Phragmites and. Pieris aquilina, and when these are 
found together the tussock-formation is very considerably 
enlarged. The largest forms recall at once in outline the 
salient features of a tree-fern—there is a stumpy base, 
rising in some cases to four or five feet, and the leaves of 
the above three plants form a large crown at the apex. 

I quote the measurements of two individuals :-— 

_No. 1. Height of stump 5} feet; total height 10 feet, cir- 
cumterence of stump at thickest 8? feet. 

No. 2. Height of stump 4 feet; girth at 3 feet, 7 feet ; 
circumference of crown 12 feet. ‘ 

The three plants mentioned are present in varying pro- 
portions—sometimes the Arwndo is awanting. But it is 
the presence of the Arwndo and the Pteris in the mass 
whieh, in my opinion, gives the extra size to the clump (for 
several pure Carex paniculata tussocks are also present, and 
these are less than one foot high). The peculiar tree-fern-like 
aspect is also due to the admixture; the bases of the leaves 
of the Pieris and Arundo persist, and clothe the surface of 
the stump as in a Cyathea. The character of the eround 
must also have its influence, as I did not observe any 
similar growths in the remainder of the marsh-land ; the 
conditions at this one spot served to prevent the levelling- 
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up of the surface, so that these clumps stood conspicuously 
above the general level of the vegetation. 

I broke up one or two of the larger stumps and found 
the component parts throughout; if the Pteris and Arwndo 
are subsequent members of the mass, they must become go 
at an early stage. In some cases the Pteris seemed to pre- 
dominate, though usually the Carex is the chief component. 

The commoner accessory plants were noted :—Rubus sp., 
Solanum nigrum, Digitalis purpurea, Apium nodiflorum, 
Oenanthe crocata, Carduus palustris, Myosotis repens, Osmunda 
regalis, and Lastrea dilatata, 

The accompanying figure serves to illustrate the formation. 
Plate I. fig. 1. 


Mr. D.S. Fish exhibited photographs of various pendulous 
trees; a variegated form of Vaccinium Vitis-Idawa and Senecio 
albescens, Burbidge and Colgan (S. Cineraria, DC., x S 
Jacobea, Linn.). 


Mr. JAMES GRIEVE showed Cypripedium insigne var. 
Sanderi in fine flower. 


R. Srewart MacDoucat., M.A., D.Sc., showed specimens 
of Tetrunychus tiliarum. This species infests lime trees. 
The web—a specimen of which was shown—is sometimes 
found forming a glaze over the stem. The specimen shown 
was over a foot long, and was found hanging from a branch. 
Inside the web were thousands of the mites Tetranychus is 
a genus of which perhaps the best known species is the Red 
Spider of greenhouses and other plants. 


Mr. R. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden :-—Ayathwa corlestis, Begonia 
prismatocarpa, Exacum zeylaniewm var. mucra nthuin, Leptosyne 
gigantea, Crowea latifolia var. major, Nicandra vtolacea, Habe- 
noria carnea, Gonyora armeniact, Phalaenopsis Esmeralda, 
Pleurothallis rubens, Plewrothallis Grobyi, Calogyne Lagenaria, 


Mr. W. B. Boyp exhibited branches of Svquoia gigantea 
in good fruit. 


W. CALDWELL CrawForD, M.A., showed a fungus, Plewrotus 
decorus, found by Mr. Grant of Drumnadrochit—a new record 
for Great Britain. 
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MEETING OF THE SOCIETY, 
December 13, 1906. 
J. Ruruerrorp Hu, Esq., President, in the Chair. 


The following were elected Resident Fellows :— 
R, STEPHEN Apamson, B.Sc., GEORGE Bryck, B.Sc., 
Mr. Humenrey G. Carter, Mr. JouN HUNTER, and 
Mr. ALEXANDER M‘CUTCHEON, 


The following communications were read :— 


A FURTHER NOTE ON THE AUSTRALIAN TUBEROUS DROSERAS. 
By Mr. ALEXANDER Morrison. Communicated by Professor 
BayLey Baurour, F.R.S. 


The specimens now sent show a striking difference in two 
species—D, macrantha and D. gigantea—from that seen 
in the type represented by D. erythrorhiza. In the latter 
type the organic apex of the bulb is kept on the mesial or 
inner side, and for present convenience might be called 
“introrse,” but in the two first-named they would be named 
“extrorse,” because the apex is situated on the external 
aspect, though closely drawn in, so as to be quite close to 
‘the axis of the plant, the unilateral development of the 
consolidated bases of the “leaves” of the bulb taking place 
on the inner side. In the erythrorhiza form the “centri- 
petal” growth of the bulb leads to its penetration of the old 
one and its formation within it in an “endogenous” manner, 
but in the other type there is a divergence of the new bulb 
from the old one, and though the tips of the bulb seales in 
D. macrantha are not discernible on its surface, that is 
because it is in immediate contact with the soil, so that in 
erosion a roughening of the surface is caused. The bulb 
of D. gigantea is usually “sessile” on the end of the old 
rootstock, and remains covered by the old membranes, but 
Sometimes it is borne on the end of a strong stolon-like 
process, which carries it an inch or two deeper into the soil, 
below the old bulb. This was seen in some specimens found 
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in water-logged sand, and it appeared as if the plants wanted 
to reach the clay that without doubt lay a short distance 
below. 

I wish to get as many as possible of the species of Drosera 
examined to see in what relation the variations of bulb- 
formation stand to the character of leaf and flower, and [ 
hope to have a larger number examined in the course of 
the incoming spring, and then place at your disposal a more 
complete series of notes. In the meantime, these few notes. 
and specimens illustrating them, will furnish information 
that might otherwise reach you before very long at second 
hand. 


NorE ON ABNORMALLY BRANCHED LEAVES oF HIPPURIS 
vuLe@aRis, Linn. By H. F. Tace, F.L.S8. (With figures.) 


Among some leafy stems of Hippuris vulgaris which were 
collected some years ago I find a number of specimens with 
leaves which differ from the narrow linear leaves with entire 
margins characteristic of the normal Hippuris vulgaris. 

In the abnormal specimens, while some are entire, many 
of the leaves in each whorl are provided with one or two or 
as many as four sharply-pointed tooth-like branches arranged 
pinnately on the leaf-margins. In some cases one margin 
only is branched, in others both margins are involved, and 
when this is so the branches are roughly opposite. A leaf 
with opposite branches is shown in fig. 1. When two 
branches occur on the same margin, the lower is, as a rule, 
the larger, and in some instances, as in fic, 2, the second 
branch is formed in the upper angle of the first. Other 
leaves on the abnormal plants are more or less bifurcate, and 
are provided with two distinct apices, figs. 3, 4, 5. 

These differences in form, as one would naturally expect, 
are accompanied by modifications in the leaf venation. The 
venation of the normal leaf is very simple. Only one strand 
of vascular tissue, the midrib, is at all conspicuous, and this 
runs direct to a very characteristic water-pore at the leat- 
apex, its lateral ramifications being few and none of them 
extending quite to the leaf margin. 

Water-pores similar in structure to those of the pommel 
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leaf-apex are present on the apices of the bifurcations and ou 
the tips of the lateral branches of the abnormal leaves. 
Running out to these are prominent strands of vascular 
tissue. In the case of the leaves with lateral branches, the 
vascular strands are lateral and pass off from the midrib, 
while, where the leaves are bifureate, two strands more 
prominent than others, and free from one another, run from 


the leaf-base, and pass out one into each branch of the 
bifurcation. 


- 


FiG S 


Abnormal Leaves of Hippwris vulgaris, L. 


Fic. 1. Leaf with opposite lateral branches. Fre. 2. Leaf with two branclies 
on the same margin, Fic. 3. Leaf with forked apex. Fires, 3 and 4. 
Bifurcate leaves ; sc/., sclerenchyma at leaf-base. x 4. 


At their point of origin at the leaf-base, the two strands 
are fused with a mass of sclerosed tissue (fig. 5, sel.) oceupy- 
ing the centre of the leaf-base in a position which, in the 
normal leaf, is filled by the thickened basal portion of the 
midrib. 

Believing that the material among which the abnormal 
specimens were found had been collected from a certain bed 
of Hippuris vulgaris growing in the Royal Botanic Garden, 
Edinburgh, I have, since the above notes were written, 
carefully examined these plants, and my search has been 
rewarded by the discovery of several plants growing there at 


the present time which exhibit teratological features similar 
to those described above. 


Mr. JAMES FRASER exhibited mounted specimens of the 


"4 
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following interesting alien and casual grasses recently found 
in the neighbourhood of Edinburgh, where their presence 
was clearly due to casting out of refuse from foreign grain. 
New records for Britain are indicated by a star. 

*Avena barbata, Brot. (a native of Asia Minor, Arabia, 
and the Mediterranean region); Apera intermedia, Hackel 
(first found in 1904 by Drs. Penther and Zederbauer in the 
Erdschias-Dagh, Asia Minor, once since found as a casual 
in England and several times near Edinburgh; it occupies 
a place midway between A. Spica-Venti and A. interrupta) ; 
*Gaudinia fragilis, Beauv. (frequently found here during 
the last four years, probably often mistaken for a form of 
Lolium italicum); Phleum grecum, Boiss. and Heldr. (often 
occurring and in great quantities, with spikes varying from 
four inches to one-eighth of an inch in length); Phalaris 
minor, Retz.; P. cerulescens, Dest. ; P. intermedia, Bose. ; 
*P. tuberosa, L.; P. paradoxa, L.; *Trisetum pumilum, 
Kunth; *Agropyron tritweum, J. Gertn.; *Keleria phle- 
oides, Pers.; *Poa persica, Trin. ; * Bromus japonicus, Thunb. ; 
*B. divaricatus, Rhode (the last named has been placed 
under £. macrostachys, Desf., by several authorities, but 
is a very distinct plant, which seems to deserve specific 
rank). 

Mr Fraser also exhibited specimens of ergotised grains of 
Melica nutans from near Lochan na Lairige, Perthshire. 


Dr. A. W. Bortawick exhibited branches and cones of 
Picea rubra. To the year 1869 Mr. William Gorrie read a 
paper to this Society on Abies rubra, and exhibited specimens 
taken from trees grown on the railway bank near Tynehead 
Station in Midlothian. The trees at that time were about 
fifteen years planted, and were from 12 to 18 feet high. 
Some of these trees still remain, and are now about 40 feet 
high, and appear to be still thriving, although damaged to 


some extent by smoke from the passing trains. 


Professor BayLEY BALFouR, F.R.S., showed a specimen of 
Polygonum spseudo-dumetorum, H. C. Wats., found in the 
neighbourhood of Edinburgh; also an old and very fine 
portrait of Linnzus. 
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Mr. R. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden :—Aspidistra typiea, Dale- 
champia Rezliana, Calanthe Veitchii x, Calanthe Veitch x 
var., Calanthe oculata, Cypripedium tonsum, Muehlenbeckia 
complera, Leucadendron argenteum, Acacia alata, Senecio 
macroglossus, Corynostylis Hybanthus, Momordica cochinchin- 
ensis;, Pelargonium echinatum. 


Mr. L. Stewart showed plants of Huphorbia uneinata, 
Pedilanthus aphyllus, and Utrieularia oligosperma, 


R. J. Nicnouson, M.A., B.Se., sent for exhibition two 
casuals from Wigtownshire—Senecio Doria and Lamiwm 
maculatum var, album. 
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| MEETING OF THE SOCIETY, 


January 10, 1907. 
J. Rurnerrorp Hint, President, in the Chair. 


The following communications were read :— 


REPORT OF THE ScorrisH ALPINE BoTaANICAL CLUB 
Excursion, 1907. By Mr. ALEXANDER Cowan. 


The members left Princes Street Station, Edinburgh, on 
Wednesday the 8th August by the 5 p.m, train to Greenock, 
and crossed by the night steamer to Dublin, travelling thence 
next morning by the 9.15 train for Recess, Connemara, where 
the Railway Hotel was made the headquarters for the first 
portion of the excursion. The object of this was to visit the 
district where Hrica Stwarti and Lrica Mackaiana var. flore 
pleno (Crawferd’s variety) were discovered, and if possible 
to find these plants again, it being a considerable number 
of years since the Club visited this district, 

The country between Dublin and Galway is for the most 
part flat and uninteresting, and the train, which is called an 
express, only stopped at the principal towns. At Galway 
the party had to change into the slow train for Clifden, 
which stopped at every station, and gave the members a 
good opportunity of seeing the Irish peasantry, numbers of 
whom travelled between the local stations. 

The party were much struck by the extreme poverty of 
these natives of Connemara, their appearance being in every 
way in keeping with the barrenness of the land in which 
they live, and while some of them are picturesquely dressed, 
others have much more the appearance of scarecrows than of 
human beings. Some of the garments appeared to be nothing 
else but patchwork, sewn together in numerous cases with 
string; others, while not patched, were in every conceivable 
state of raggedness. These garments were almost entirely 
made of Irish frieze, and in every case appeared saturated 
with peat reek, which could be easily smelt at several 
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yards’ distance. Almost without exception, men, women and 
children, met with outside the towns, stopped to beg. 

On the afternoon of the day of arrival, viz. the 9th August, 
the following plants were found on the roadside within half 
a mile to the west of the hotel:—Anagallis tenella, Ceterach 
officinurum, Drosera anglica, Eriocaulon septangulare, 
Erythrea Centawrium and var. alba, Hydrocotyle vulgaris, 
Lobelia Dortmanna, Menziesia polifolia, Nuphar lutea, 
Schenus nigricans. 

On Friday the 10th the party drove to a point on 
Roundstone Moor, about nine miles from Recess, where the 
road to Roundstone branches off the main road from Cashel 
to Clifden, near the spot where Dr. Stuart found Zrica Stwarti, 
but, unfortunately, no one was able to see anything like it. 
After spending an hour or two at this point, the party were 
advised by a native to move on about a mile and a half to 
the west, to a low hill which he said was visited by many 
botanists. Here Hrica Tetralix var. Mackaiana was found in 
great quantity, also a white form of Arica Tetralix. 

The following plants were also found :—Menziesia polifolia 
in splendid flower and great abundance, Cladiwm Mariscus, 
Drosera rotundifolia, Drosera longifolia and Drosera anglica 
both abundant, Lustraa emula, Lycopus europeus, Erica 
Tetralix var. alba, Eriea Tetralix, smooth, without glands, 
Ulex nanus, and a variety of Utricularia. 

The party, on the way back to Ballinahinsh Station, whence 
the return journey was made by train, found some interesting 
varieties of Lomaria Spicant and Athyrium Filix-femina. 

On Saturday the 11th, four of the party went by train to 
Clitden in order to explore Ballinaboy Bog. Considerable 
difficulty was found in procuring a conveyance, but the delay 
incurred enabled the travellers to learn how well the oftice- 
clerk, the boots, and the ostler of the hotel could shift the 
blame for its non-appearance on to other shoulders, and to 
inspect the weekly market which was held in the public 
square, whither small donkeys, harnessed with panniers, had 
brought the country produce, and poorly-clad fisherwomen 
were exposing dried fish in bundles for sale. The public 
trow was of the most primitive character, as was seen also 
in Oughterard, and consisted of a three-fold shears to which 
was attached the plainest of scales. No one seemed to be 
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in a hurry, so that the impatience of the party accorded ill 
with the prevailing humour. At length a somewhat rickety 
ear, horsed with a still more jibbing nag, was procured, and 
without incident, though with many a suggestive jerk, the 
party drove out towards the coast, in the belief that they 
were striking a point in the bog whence a comparatively 
easy passage up it might be made. On the roadside were 
noticed magnificent widths of Fuchsia Riccartoni in splendid 
flower, which appeared to be remnants of a neglected road- 
side hedge; and in a disused quarry, facing a tenantless 
mansion, a luxuriant growth of Escallonia micrantha. On 
leaving the car, which was timed to return at 3 o’clock and 
convey the party back along the Cashel and Roundstone 
road, the members skirted a newly erected Marconi telegraph 
station, probably the nearest in the island to the American 
coast, and at once prepared to cross the bog in the direction 
of the point where on the preceding day they discovered 
Erica Mackaiana. This was found to be impracticable, as 
the surface of the bog was all more or less under water, and 
walking was accomplished at considerable risk. During the 
former day’s excursion Rhynchospora alba had been very 
abundant, but as yet no record of R. fusca had been made. 
This, therefore, proved the chief object of search; and after 
heavy plodding and plunging, the find was made on the 
margin of one of the many lakes round which the circuitous. 
route adopted forced the party to meander. The plant was 
in fine flower, and though not very plentiful, sufficient to 
supply the wants of those in search of it. Not far from this 
lake, and on the boundary turf-dyke of a croft a few hundred 
yards from the Cashel and Clifden road, one of the party 
found an exceptionally good form of Lomaria Spicant, all 
the fronds being beautifully crested. This was quite the best 
varietal form of fern found during the excursion. 

In addition to this the following plants were found :— 
Aster Tripolium, Cladium Mariscus, Cotyledon Umbilieus, Con- 
volvulus sepium, Drosera longifolia and angliea, Erica Tetralia 
var. alba, Erica cinerea ( foliis awreis), Hypericum olodes, Juncus 
maritimus, Lathyrus macrorrhizus, Samolus Valerandi, Senecio 
aquaticus, Ulex nanus, Utricularia minor. 

Two of the party who did not go to Clifden spent the day 
in the neighbourhood of Recess and explored the woods on 
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the opposite side of the lake ; here Lastrwa emula was found 
in great quantity and in great beauty, plants with fronds 
nearly 3 feet high being found; on the roadside leading to 
the wood a few plants of Lastrea monlana were found, also 
a large clump of Lomaria Spicant with all the fronds caudate, 
and in a dyke some plants of Asplenium Trichomanes with the 
tips of the fronds all more or less fingered. 

Sunday forenoon, the 12th of August, was spent quietly in 
the neighbourhood of the hotel. In the afternoon a visit 
was paid to the marble quarry on the hillside about half a 
mile away to the north of the hotel, where large blocks of 
the well-known green-coloured Connemara marble were seen. 
During the walk home some forms of Utricularia were 
gathered, also a plant of Erica cinerea with white flowers. 
This was the finest day experienced during the visit, all the 
others having been spoiled by heavy showers of rain at 
intervals, The whole district is exceptionally barren and 
wild, and farming operations appeared to be carried on in 
a most primitive style. Most of the country consists of 
either bog, stone, or water, and no attempt whatever seems 
to be made to render the heath land more suitable for 
grazing purposes by cutting open sheep drains, such as are 
seen in this country. The absence of sheep was conspicuous. 

On Monday morning, the 13th August, the party left Recess 
by an early train, and on reaching Galway put up at the 
_ Railway Station Hotel, a large but poorly appointed building. 
Four of the members left Galway by steamer at 11 o’elock for 
Ballyvaughan, in order to spend the day with Mr. P. B. 
O’Kelly in visiting the limestone formation in this district 
of County Clare. Mr. O’Kelly met the party on the quay 
and drove them to his nursery, about a mile and a half out 
of the village, on the way to Lisdoonvarna. Here a large 
and varied collection of both British and foreign shrubs and 
herbaceous plants was seen, also many varietal forms of 
British ferns, some of which have been found by Mr. O’Kelly 
himself in the neighbourhood. 

The party, on the way back to Ballyvaughan, were con- 
ducted by Mr. O'Kelly along the base of the limestone hill to 
the east of the village, where he was able to point out some 
rare and interesting plants, as the following list will show :-— 
Arum maculatum, Carlina vulgaris, Centaurea Seabiosa, 
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Chlora perfoliata, Dryas octopetala, Euphorbia Peplus, Gentiana 
Amarella, Gentiana verna, Geranium rotundifolium, Origanum 
vulgare, Rosa spinosissima, Sambucus Ebulus, Samolus Valer- 
andi, Veronica polita, Verbena officinalis. 

Of the above, Dryas was seen in great quantity, both in 
flower and in fruit, and numerous plants of Gentiuna verna 
were got, and Sambucus Hbulus was growing in a large mass 
within fifty yards of the village (Ballyvaughan). 

After a most excellent tea at Kerin’s Hotel, the long drive 
was commenced on an outside car to the nearest station at 
Ardrahan, fifteen miles distant. The route for the first half 
of the journey led through a series of valleys, bordered on 
each side by high limestone hills with very little vegeta- 
tion on them—indeed the highest portions of them looked 
absolutely bare. 

The party (six in all) much regretted that they had been 
unable to secure sufficient accommodation in Myr. Kerin’s 
Hotel, in order to spend a few days in this most interesting 
district, as the hotel, though small, was clean, and a great 
contrast in this respect to the Railway Hotel, Galway. As 
there are two other hotels in Ballyvaughan, it would have 
been easy for the whole party to have found accommodation, 
but the information given beforehand was that there was 
only one hotel in the town. 

The party journeyed by rail from Ardrahan via Athenry 
to Galway, which was reached about 9 o'clock. 

Owing to the high wind and heavy rain that fell in the 
morning, two members of the party, who did not care to 
risk the crossing by steamer or in getting wet either at 
Ballyvaughan or during the long drive to the station at night, 
went by rail from Galway to Oughterard, in order to botanise 
on the shore of Loch Corrib, a mile or two from the town. 

There the following plants were found:—Alisma ranun- 
culoides, Aspleniwm Trichomanes var. cristatum, Hottonia 
palustris, Mentha aquatica var. hirsuta, Sparganium simplex, 
Utricularia sp. 

On Tuesday the 14th the party drove about two and a half 
miles along the road to Menlough, and spent the day among the 
limestone ridges to the north of the town of Galway and on 
the shore at the south-east end of Lough Corrib. These ridges 
are mostly flat, but are intersected in all directions by hollows 
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and cracks of various depths, in which Scolopendrium vulgare 
grew in great quantity, while in the small débris Ceterach 
officinarum and Aspleniwm Ruta-muraria were everywhere 
abundant. 

The following plants were found :—Apium nodiflorum var. 
repens, Aquilegia vulgaris, Arum maculatum, Bidens cernua, 
Carex extensa, Carlina vulgaris, Chlora perfoliata, Erythrwa 
Centaurium, Gentiana Amarella, Gymnadenia conopsea, Haben- 
aria bifolia, Hippuris vulgaris, Hypericum Androsemum, Inula 
crithmoides, Oenanthe Phellandrium, Oenanthe jfistulosa, Ophrys 
apifera, Rosa spinosissima, Veronica polita. 

On the roadside, on the way back to Galway, Ceterach 
officinarwm was found in greater luxuriance than on any 
other day. <A plant of Asplenium Ruta-muraria with branched 
fronds was found by the president, and, next to the crested 
Lomaria found near Clifden, was the best varietal form of 
fern found during the excursion. The members left by the 
morning train on Wednesday the 15th August, and on arriving 
at Dublin went straight to the Botanical Gardens, Glasnevin, 
where they were kindly shown round by Mr. M‘Ara, in the 
absence of the curator, Mr. Moore. The party were struck 
with the excellent order in which the Gardens in general 
were kept, and especially with the fine condition of the plants 
in the houses, the collections of water lilies in flower in the 
open, and of British ferns, and a fine plant of Romneya 
_ Coulteri in full flower over 6 feet high. The party left 
Dublin by the evening steamer, and arrived in Edinburgh on 
the forenoon of Thursday the 16th, when they separated. 

Note.—2nd October 1907.—Since the above paper was read 
it is interesting to record that a plant gathered by a member 
of the party on the 10th August, on Roundstone Moor, and 
not at the time identified, has since proved, on flowering 
under cultivation, to be the true Hriea Stuarti. 


PRELIMINARY NOTE ON A PECULIARITY IN THE PrtH OF A 
SPECIES OF CucursBit. By J. W. Brews, M.A., B.Sc. 


The stem of this species of ecucurbit has the usual central 
cavity extending the whole length of the internode. The 
vascular bundles are of the bicollateral type, with large vasa 


i 
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in the centre, and phloem on the outside and also on the 
inside. 

In one part of the stem certain cells form a projection 
into the central cavity. This projection appears to have 
originated as a single cell, and afterwards in the centre of 
it there is meristematic tissue. As this structure is followed 
along the stem, it increases in size till it gradually fills up 
the whole of the central cavity. But before it has altogether 
done so, in the centre of the projecting poxrtion—that is to 
say, in the centre of the meristematic tissue—another cavity 
arises which differs entirely in appearance from the original 
central hollow. It is bounded by a very regular layer of 
cells, which have thicker walls than the other cells of 
the stem, and have abundant cell content. Two or three 
rows of cells next to this layer also differ from the others. 

From the surrounding layer of cells there project outwards 
into the cavity hairs of two kinds, pluricellular and glandular. 
The former are the more numerous, and are of. the kind 
described by De Bary as conical multicellular hairs.! The 
foot cell differs slightly in appearance from the others. 
There may be as many as seven or eight cells ina hair. All 
the cells are full of protoplasm. 

The glandular hairs are not nearly so numerous. They 
are similar to those which De Bary calls capitate glandular 
hairs,! z.e. the free end is swollen to form a round head, the 
transverse section of which exceeds that of the stalk. The 
stalk is short, 1—3 celled. 

The outside of the stem is also covered with hairs, both 
pluricellular and glandular, and these are absolutely identical 
in appearance with the hairs which fill the cavity. 

The cells surrounding the cavity are exactly like the cells 
of the epidermis. 

These facts point to the conclusion that we have here an 
internal epidermal structure. It is not exactly the case, 
however, that the cells surrounding the central hollow, in 
response to an air environment, have started to produce an 
epidermis with hairs. Such would doubtless be a likely and 
natural explanation if it were not for the way in which the 


hair cavity arises. 


1 See De Bary, “Comparative Anatomy of Phanerogams and Ferns,” 
p. 59. 
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As far as I could see, there was no appearance of any 
wound on the surface of the stem. There was no disarrange- 
ment of the vascular bundles, nor any other irregularity in 
the appearance of the stem or distribution of the tissues. 

The material which I examined was among that which 
had been supplied from the Edinburgh Royal Botanic 
Garden for the use of students in the winter class of 
Botany. It vonsisted of short pieces of the stems of several 
cucurbits. I was able to find three or four short pieces, 
probably cut from the same plant, which contained this hair 
cavity, and in one I was able to trace its origin as above 
described. 

It extended for several inches along the stem, but I was 
unable to follow it to an end. It was difficult to say to what 
species of cucurbit the little piece of stem belonged, but 
after examining the large number of cucurbits which are 
grown in the Royal Botanic Garden I have come to the 
conclusion that it was very probably Benineasa cerifera. 


Dr. BorTHwick exhibited a series of lantern slides illus- 
trating the natural regeneration of coniferous woods under 
shelter trees as practised on dry, chalky soil in Bavaria. 


Mr. H. F. Taee, F.LS., exhibited a specimen of Hyoscya- 
mus niger, Linn., var, pallidus, Waldst. et Kit. The plant was 
_ Sent to the Royal Botanic Garden, Edinburgh, in September 

1906, by Mr. Lumley, gardener at Culross Abbey, and was 

identified by Mr. J. F. Jeffrey as the Hyoscyamus pallidus of 
Waldstein and Kitaibel. Mr. Lumley, in a communication 
accompanying the specimen, stated that the plant was found 
growing upon an embankment, the soil forming which was 
taken from below the Abbey during excavations carried out 
in 1905, and that the appearance of a plant, not hitherto 
observed in the district, in such a situation had given rise to 
much conjecture regarding its origin. 

Another specimen of the same variety, found by Mr. 
Jeftrey among the specimens in the herbarium of the Royal 
Botanie Garden, was also exhibited. The label on the plant 
ran as follows: Parker, 1874, Teignmouth, Devon. 
Mr, Tagg pointed out that the published records of the 
occurrence of the variety in Britain were very few, and 
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quoted in this connection the following localities and authori- 
ties as the only records he had been able to find: Esher, 
Surrey (H. C. Watson in “Cybele Britannica”); near Porto- 
bello, Edinburgh (Boswell in Sowerby’s “English Botany ”) ; 
Fincham, Norfolk (Smith in “ English Flora 3h 

Mr. H. F. Taaa, F.LS., exhibited a spike of a Fexglove, the 
flowers of which showed adesmy of the corolla and other 
teratological features. 

In all the flowers on the spike was observed a separation 
of the parts of the normally gamopetalous corolla into a 
varying number of petals which were free from one another, 
except at the extreme base, where they were united with the 
stamens to form a short collar surrounding the lower portion 
of the ovary. In many cases the petaline structures were 
narrow and strap-shaped, in others they took the form of 
long tapering threads, in others again they were reduced to 
short tooth-like prolongations not exceeding the length of 
the ovary. 

The stamens, normally adnate to the corolla for a consider- 
able part of their length, were in this specimen free, except 
at their base, where their filaments contributed to the forma- 
tion of the short petaline collar, already described. 

The number of stamens varied. In some flowers four only 
were present, in others as many as eight. The filament 
portion of many of the additional stamens was broad and 
petaloid, suggesting a petal origin. 

The specimen was found among a group of Foxgloves 
growing in a garden at Haddington, and was sent to the 
Royal Botanic Garden by Mr. A. Burnett, Letham Bank, 
Haddington. 

Mr. H. F. Taaa, F.LS., exhibited a flowering spike of 
Habenaria bifolia R. Br., var. chlorantha, Bab., the flowers on 
which were without spurs, while many possessed additional 
petaloid structures within the perianth proper. ~ 

These additional petals, in the opinion of the exhibitor, 
were derived from some of the staminodal structures, which 
in the normal Hower of Habenaria are combined with other 
flower-parts to form the column. Reference was made to 
petalody of stamens, a teratological feature common in many 
families with which the petalody of the staminodes of the 
flowers exhibited was compared. 
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The specimen was one donated to the Museum of the 
Royal Botanic Garden, Edinburgh, by Mr. Arthur S. Reid, 
Trinity College, Glenalmond, Perth, who found the specimen 
exhibited and subsequently two others of a similar character 
on a moor in the Glenalmond district. 


Mr. R. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden :—Anoiganthus breviflorus, 
Ceropegia Thwaitesii, Clematis grewieflora, Crassula lactea, 
Cyphomandra betacea, Hymenocallis tubiflora, Llliciwm 
anisatum, Ipomea Horsfallie var, Rheedii, Calliandra 
Harrisii, Merendera sobolifera, Sedum Goldmanni. 


Mr. L. Stewart exhibited plants of HLuphorbia viperina, 
E. nertifolia var. varvegata, EB. xylophylloides, EB. aphylla, 
and £. colletioides. 


W. W. Smita, M.A., exhibited a proliferous inflorescence of 
Daucus Carota, The umbellate inflorescence was repeated 
several times. The specimen was found in St. Mary’s, Isles 
of Seilly. 


Se 
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MEETING OF THE SOCIETY, 
February 14, 1907. 
J. Rutuerrorp Hix1, Esq., President, in the Chair. 
The following communications were read :— 


Nore ON Pinguicula vulgaris, LINN., and its variants towards 
grandiflora. By Dr. Wm. MacLean. Communicated by 
Professor BAYLEY BaLrour, F.R:S. 


While botanising along the coast of Black Isle in June 
1905 I was struck by the unusual size and vivid colour of 
some colonies of Pinguicula, On examining some specimens 
they showed the overlapping segments and bifid spur usually 
associated with P. grandiflora. In the following year 
careful examination showed that the range of distribu- 
tion was fairly wide—I examined along five miles—and 
that the gradations from the ordinary small flowered form 
with the long subulate spur to the large one with richly 
purple corolla and bicornuate spur shaded off into one 
another by fine stages, and between the two extremes, 
one found the gradual differentiation in all stages of size 
of corolla and condition of spur (¢. similar condition in 
Pyrenees). 

The large form: the scapes are numerous 
from a single plant, are over 6 inches in length, corolla 
over + inch at greatest, spur not merely notched but 
distinctly bicornuate. Color a rich purple, intensifying 
towards the spur, faintly veined. 


six to eight 


Nore oN THE Fiora or THE Biack Isie. By the Rev. 
Canon SPENCE Ross. Communicated by Professor BAYLEY 
Ba Four, F.R.S. 


Pinguicula grandiflora has been found in two localities 
in the Black Isle, Ross-shire—one near Fortrose, the other 
near Ferrintosh, Dingwall. -Atropa Belladonna has been 


252 TRANSACTIONS AND PROCEEDINGS OF THE [Sess. uxxt. 


found growing not far from the town of Cromarty, and the 
coral root, Corallorhiza innata, has been found in a moist 
bit of wood near Fortrose. I am very glad that P. grandi- 
flora has been found in Scotland. Now we have the whole 
set of Pinguwiculas in this country, and we have three, if 
not all the four, in this district of Ross-shire. If one had 
time to keep searching, doubtless many more rarities would 
be found in many different localities. 


Mr, J. F. Jerrrey exhibited some Composite from Yunnan 
and Chinese Tibet, collected by Mr. George Forrest. 

The Herbarium of the Royal Botanic Garden, Edinburgh, 
has recently been enriched by a beautiful collection of plants 
containing many novelties from Yunnan and Eastern Tibet, 
made by Mr. George Forrest in 1904-05, when collecting 
seeds for Mr. A. K. Bulley, of Neston, Cheshire. 

The Composite of this collection, which number rather 
more than one hundred species, after having been carefully 
compared with the extensive series of plants from the same 
region preserved at Kew, were found to contain about a dozen 
new species, + but not one new generic type. 

As has been pointed out by Mr. W. B. Hemsley, there is a 
much larger element of the Himalayan flora in the province 
of Yunnan than of the flora of China generally. So far as 
the Composite go, the present collection entirely bears this 
out, for about 50 per cent. of Mr. Forrest’s plants are known 
to occur in the Himalaya mountains, while the percentage for 
the whole of British India is even higher. Again, of the 
thirty-seven species restricted to China, twenty-seven are not 
known to extend beyond Yunnan and the neighbouring pro- 
vince of Szechwan, except it be in Eastern Tibet. 

The genus Senecio is represented by sixteen species in 
Mr. Forrest's collection, including one very fine undescribed 
species. Of this genus thirty-five species are recorded in 
“ Forbes’ and Hemsley’s Enumeration of Chinese Plants” 
(1888), and new species described from China since then 
have brought the number up to one hundred and twenty- 
nine. Sawusswrea—another genus of remarkable diversity of 
habit — contains ninety-two species already known from 


‘ The new species will appear in a forthcoming part of the “Notes 
from the Royal Botanic Garden, Edinburgh.” 


== |} 
‘ 
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China, of which several striking forms are among the collec- 
tion under notice. 

One fact of great interest regarding the plants of this 
region is that they are almost all hardy in Britain, so that 
we may hope before long to have many important additions 
to our gardens from this rich hunting ground of the botanical 
collector. 


W. T. Gorpon, M.A., B.Sc., exhibited two seed-like organs 
from the Calciferous Sandstone Series of Fife and two of 
their modern allies. The first seed-like organ was an 
example of Cardiocarpon anomalum (Williamson), which 
was renamed in 1901 by Dr. D. H. Scott, Lepidocarpon 
Wildianum. Described originally as a true seed, its occur- 
rence in a strobilus excited suspicion, and a detailed 
research revealed the presence of four megaspores inside, 
only one of which matured. The so-called micropyle was 
shown to be really a slit and the whole organ to be a 
megasporange round which outgrowths from the sides of the 
sporophyll had grown. This organ is then an integumented 
wegasporangium coutaining one mature and sometimes three 
other decayed megaspores. The modern ally exhibited was 
a Selaginella with the four megaspores in the sporangium. 

The second seed-like organ was Conostoma ovale (William- 
son). This was a seed having affinities with the Cycads, 
probably belonging to the Cycado-filices. The section was 
slightly tangential, missing the micropyle, and passing 
through the wall of the pollen chamber. The apex of the 
nucellus was seen below the pollen chamber, but there were 
no traces of archegonia. Vascular bundles could be seen 
above the pollen chamber, so that the bundles belong to the 
integument and not to the nucellus. 

A specimen of Bowenia spectabilis, cut aperendinally 
through the micropyle, was exhibited for comparison. 


Mr. James Wuyrock showed Hamuamelis arborea in flower 
and a branch of Elaagnus glabra var. foliis variegatis. 


Mr. R. M. Apam showed a series of photographs illustra- 
ting the saxifrages, etc. in the Rock Garden of the Royal 
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Mr. R. L. Harrow exhibited the following plants in flower 
from the Royal Botanic Garden :— 

Acacia Drummondii, Brunfelsia calycina,  Cotyledon 
fulgens, Eriostemon Hillebrandii, Grevillea serwea, Lycaste 
Skinneri, Maytenus ilicifolia, Platyclinis glumacea, Semper- 
vivum Youngianum, Skimmia Vertchii, Styphelia viridis, 


Mr. L. Stewart showed Aloe variegata, Laportea moroides, 
Kualo-rochea langleyensis, and Crassula lycopodioides, 


Mr. H. F. Taae, F.LS., exhibited an apple attacked by the 
fruit-rot fungus, Monilia fructigena, Pers., which showed in a 
very characteristic manner the remarkable jet-black colour 
which the fungus sometimes imparts to affected apples. The 
fungus is said to be unable to attack perfectly sound apples, 
but as a wound-parasite gains a lodging in the fruit through 
injuries to the epidermis caused by insects, ete. As a result 
of the activity of the fungus-mycelium within the tissues, 
the flesh of the apple ultimately turns brown, and, as a rule, 
patches of the gonidial spores very soon make their appear- 
ance on the surface. More rarely, as in the specimen 
exhibited, black sclerotia form within the tissues, accom- 
panied by the formation of a dark coloured mycelium which 
fills the tissues of the rind. It was stated that it is the 
presence of this dark mycelium under the skin which gives 
apples so affected their peculiar jet-black colour, 


Mr. Taa@ showed also a series of sections of American 
woods. 
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MEETING OF THE SOCIETY : 
March 14, 1907. 
J. Rurnerrorp Hitt, Esq., President, in the Chair, 


The following communications were read :-— 


NOTE ON CERTAIN CONIFERS, WITH EXHIBITION oF TwIGs 
AND CoNnEs. By Dr. A. W. BorTHwIck. 


A series of fruiting branches of conifers were exhibited 
to illustrate the distinctive features of different genera and 
species. 


ON THE OCCURRENCE OF PARTHENOGENESIS IN LOPHYRUS 
Pint By R. Srewart MacDoucatt, M.A., D.Sc. 


Experiments made with Lophyrus pini, the Pine Sawfly, 
proved that the progeny from the eggs of virgin females 
were always males. Sve “Journal Econ. Biology,” vol. iz, 
pt. 2, 1907, for full account. 


Dr. R. Stewart MacDouGat. exhibited the cocoons and 
caterpillars of Nematus Hrichsoni, the large Larch Sawitly ; 
also specimens of Nematus maculiger. The record of the 
former Sawfly on Larch is the first in the forest literature 
of Britain, 


Mr. JAMES Fraser exhibited mounted specimens of the 
following alien and casual grasses found near Edinburgh (all 
of which are new records for Britain), viz. : 

*Triticum peregrinum, Hackel, sp. nov. This plant, 
whose native habitat is unknown, was found in connection 
with grain siftings or refuse. It belongs to the sub-genus 
Ayilops, and was named by Professor Hackel. . 

*Triticwm crassum, Aitch. and Hemsl., var. oligocheetum, 
Hackel (var. nov.), has been frequently met with in different 
localities around Edinburgh; the native habitat of the 
typical form is Central Asia. 
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*Lepturus cylindricus, Trin. 

*Phalaris brachystachys, Link, was met with in three 
different, widely separated places. Some authorities place it 
as a variety of P. canariensis, and others reverse the relation- 
ship, but it seems a distinct plant, worthy of being ranked 
as a species. 

* Triticum caudatum, Gren. and Godr., was once found at 
Leith. It is figured and described as gilops cylindrica in 
the Flora Greca. 

Bromus Danthonie, Trin., is perhaps a diminutive form 
of Bromus macrostachys, Dest. bemg then the variety 
triaristata, Hackel, of that species. It is a native of 
Afghanistan and Western Asia. 


W. C. CRAWFoRD, M.A., showed a malformation on a branch 
of Acacia caused by a species of Loranthus. The Acacia was 
from South Africa, where the name of “wooden flowers” is 
given to such malformations. 


Mr. k. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden :—Anemone intermedia, Cory- 
dalis cheilanthifolia, Crassula quadrifida, Clerodendron 
infortunatum, Draba Mawii, Genista Hillebrandii, Medinilla 
javanica, Omphalodes verna, Saxifraga apiculata, x; Saxi- 
Jraga Burseriana, Savifraga Kotschyi, Savifraga oppositifolia. 


— 
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MEETING OF THE SOCIETY, 
April 11, 1907. 
J. RurnERForD Hitz, Esq., President, in the Chair. 


The following communications were read :— 


A New MEconopsis From YunNAN. By Lieut.-Col. 
D. Pray, F.R.S. (Plate IT.) 


In a review of the known species of Meconopsis the writer 
has suggested (“ Ann. Bot.,” xx. p. 340) that our knowledge of 
the genus is probably still incomplete. The surmise thus 
offered has been very soon confirmed. To the kind courtesy 
of Professor Bayley Balfour, F.R.S., the writer is indebted for 
an opportunity of examining the specimens belonging to this 
genus obtained by Mr. G. Forrest in South-Western China. 
Among these specimens there is material, collected in August 
1905, and accompanied by full field-notes, of a species hitherto 
undescribed. At the instance of Professor Balfour, Mr. R. M. 
Adam has prepared from this material the accompanying 
excellent illustration. Mr. Forrest speaks of the species as 
a magnificent but very local plant; he seems to have met 
with but one patch of it, two or three acres in extent, op a 
dry, barren, rock-strewn limestone ridge in the mountainous 
country which constitutes the Mekong-Salween divide, at 
12,000 to 13,000 feet above sea-level, somewhere between 
lat. 27° and 28° N, 

Though the material communicated is scanty, and does not 
include ripe fruits or seeds, the specimens and the accom- 
panying notes suftice to show that the species differs from 
all the hitherto known species of Meconopsis, and to indicate 
with accuracy its position and affinities. The closely set 
simple prickles which beset the leaves, stems, sepals, and 
ovaries place it at once in the group Aewleatw of the section 
Eumeconopsis. The other members of this group ore 
M. aculeata, Royle, the well-known prickly “ Blue Poppy 
of Kashmir; J€. sinuata, Prain, the representative of 
MW. aculeata in the Eastern Himalaya; M. rudis, Prain, the 
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representative of these two species in Western China; and 
M. horridula, Hook f. and Thoms, which includes as a variety 
M. racemosa, Maxim., the prickly “ Blue Poppy” of Tibet. 
From M. aculeata and M. sinuata, Mr. Forrest’s plant differs 
in having more than four petals; from M. rudis and M. 
horridula it differs in having pirnately lobed leaves. As 
regards foliage, Mr. Forrest’s Meconopsis agrees most closely 
with M. aculeata, but, besides having more petals than four, 
it differs in having no bracts under the pedicels. The flowers, 
too, are larger and more closely set than in the other species 
of the group Aculeate, and this species promises, if seeds 
ean be procured, to prove a welcome addition to European 
rock-gardens. 

Meconopsis (§ Eumeconopsis) speciosa, Prain. Folia 
aculeata, oblongo - lanceolata, pinnatipartita lobis ovato- 
oblongis ; flores in eymas racemiformes dispositi, pedicellis 
ebracteis; petala 5-8; torus vix ampliatus. 

CHINA OCCIDENTALIS. In Yunnan; in saxosis alpinis, 
12-13,000 p.s.m. 

Aculeata spinis patentibus brunneis densius  obsita. 
fhizoma .... Folia radicalia, oblongo-lanceolata, pinnati- 
partita lobis ovato-oblongis, utrinque glauca sparse aculeis 
brunneis induta ceterum glabra, basi sensim in petiolum 
attenuata, laminis 8-15 em. longis 2°5 em. latis. Cawlis ad 
90 cm. usque altus, simplex, scapiformis, versus apicem dense 
10-15-florus, prorsus dense aculeatus. Flores 5-7 em. lati, 
in cymas racemiformes dispositi pedicellis dense aculeatis 
ebracteis 2 cm, longis vel brevioribus. Sepala ovata, extra 
Sparse aculeata. etala 5-8, suborbicularia, 3 cm. lata, 
coerulea, glabra, Stamina oe, pluriseriata, filamentis gracil- 
limis discretis intense cceruleis glabris, antheris luteis. 
Ovarium densius aculeatum ; stylus glaber, 4 mm. longus; 
stigma oblongum lobis decurrentibus contiguis.—Yunnan ; 
in montibus inter fl. Mekong et fl. Salween interjectis, in locis 
saxosis, 12—13,000 p.s.m., in lat, 27°-28° bor., Forrest No. 468! 


EXPLANATION OF PLATE II. 


1, Upper portion of flowering stem, nat. size ; 2, radical leaf, nat. size ; 
3, ovary, enlarged, 
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PATRICK BLatr, SURGEON APOTHECARY, DUNDEE. By Mr. 
ALEXANDER P. STEVENSON. Communicated by Professor 
BaYLEy Batrour, F.R.S. 


When, on Friday, 25th January 1884, Professor Struthers, 
in the show-yard in East Dock Street, dissected the famous 
Tay whale, whose articulated skeleton now figures in the 
City Museum, I suspect very few knew or remembered 
that nearly two hundred years before another equally 
monstrous mammal underwent the same treatment, and its 
skeleton and counterfeit presentment figured in a Dundee 
“Hall of Rarities” of that period. I don’t know that the 
pomp and ceremony of the one dissection could be compared 
with the other, for in the former case there had been some 
attempt made to make the dissection possible and so far 
easy, and, in the words of the veracious reporter of the 
Dundee Advertiser, “the band of the lst Forfarshire Rifle 
Volunteers discoursed during the day airs of a lively and 
popular character, which undoubtedly rendered the proceed- 
ings less solemn than they might have been, and may have 
helped, as was remarked, ‘ to keep down the smell.’” In the 
other case, where the Dundee doctor and naturalist of whom 
I wish to tell you first comes to view, there was no arrange- 
ment of any kind; it was merely a fortunate accident, and 
his ready action and skilful hands and eyes, which made the 
dissection possible, and so it happened that “the first elephant 
dissected in Great Britain” was this Dundee specimen. 

The story,;I think, will prove interesting ; many details 
are given in the communication made to the Royal Society 
of London by the anatomist “Mr. Patrick Blair, Surgeon 
Apothecary, Dundee, Scotland.” 

Robert Chambers, in his “ Domestic Annals of Scotland,” 
gives 1680 as the year when the first elephant was seen in 
Scotland, and quotes from a contemporary writer a very 
quaint description of the “great beast” which was shown 
through the country, and which formed the subject of some 
litigation, those who farmed it out refusing to pay the fee 
of £400, “as it did not fulfil all the owners promised it 
would do,” to which they pleaded that it “could not drink 
every time it was shewn.” 
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The elephant with which Dr. Blair had to do, had been 
exhibited over a large part of Europe, and ultimately found 
its way to these northern regions, and Dr. Blair in his paper 
heads a paragraph “ How THE ELEPHANT FELL IN OUR WAY.” 

After some stay in Edinburgh, her keepers conducted her 
to the North, and on their return came along the sea-coast, 
but there being but few places on the road for making 
advantage, by long and hurried marches they came towards 
Dundee, and when they were within a mile of this place 
the poor animal, much fatigued and wearied, fell down. 
All their endeavours to get her on foot again proved 
ineffectual. What followed smacks of the wise men of 
Gotham. “They digg’d a deep Ditch, to whose Side 
she might lean till she were sufficiently rested; but that 
provd her Ruin; for shortly afterwards there fell great 
Rains, which filled the Ditech with Water. So that, after 
lying in the puddle a whole Day, she died next Morning, 
being Saturday, April 27th, 1706.” When the keepers saw 
that she was dead, they came to the magistrates of the 
burgh, and having made oath that they had done her no 
designed injury, they got a certified attestation to that effect. 
The magistrate, Captain George Yeaman, then Bailie, after- 
wards Provost, and ultimately Member for Dundee in the 
United Parliament in London, was made a present of the 
“Cadaver” or carease. Captain Yeaman went to see the dead 
animal, taking Dr. Blair with him “in order to have the Skin 
flea’d off, which,” says the Doctor, “was his chief design, 
and the Body opened, which was mine. As I was very 
glad of the Opportunity, so was T concern’d because of the 
disadvantage I was at, which kept me from prosecuting what 
I design’d: For there went out a great Multitude, the Day 
was very hot, and being the last Day of the Week the 
Subject could admit of no delay, especially since it lay in 
the high Way and open Fields; so that I scarce had any 
convenience to pry into, or see anything of moment, 1auch 
less to enquire nicely into the Structure of Parts, as the 
Subject required” And then the unwieldy hands of the 
“unruly Butchers” were making sad havoe in their progress 
of opening the animal, and, “ whether I would or not, they 
did so slash the Sternwm and mangle several of the Cartilages, 
as to render them useless, cutting and tearing wheresoever 


ze 
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their clumsy hands came.” Left to himself, he had not much 
above an hour to dissect the subject when light failed, and 


all the time he had to work as best he could « amidst a ._ 


Throng and Rabble,’ and “in mighty hot weather.” Night 
fell and Sunday intervened, wherein no anatomist might 
work, at least in the open, and on Monday the “ mighty hot 
weather ” had made itself apparent on the cadaver, and some 
of the parts had been carried away by the country people; 
however, thanks to the pains and care of Provost Yeaman, 
these parts were afterwards recovered, and ultimately Dy. Blair 
managed to elaborate, from the material he secured, an exhaus- 
tive paper, which, entitled “ Osteographia Elephantina,” with 
four large copperplates, filled over a hundred pages of the 
Philosophical Transactions of the Royal Society for 1710. 
The article was published in a separate form in 1713, largely 
due to the fact that papers on the minute anatomy of the 
hair and skin of the same elephant were being read to the 
Society by Leeuwenhoek, the famous optician and microscopist. 
These sections had been secured by him when the animal was 
being exhibited in Holland. Dr. Blair, then M.D. and F.R.S., 
dedicates the book to Dr. John Arbuthnot. His plates, he 
says, “might have been finer done in London; but since i 
had the Original by me, whereby I was able from time to time 
to correct in the Engraving what Errors happened in drawing 
the Figures, I rather chose to have them done in Dundee.” 
The four plates bear that they are done at the expense of 
Patrick Blair, and that the engraver was Gilb. Oram. 
Taodunensis. Before leaving this part of the subject, it may 
be sutficient to say that Dr. T. Thomson, in his history of the 
Royal Society, speaks of Blair's paper as “a most surprising 
one. If we consider that all his observations were made from 
one animal, we must admit bis exertions must have been 
uncommon and his address great to have made his account 
so minute as it is,” while the author of a paper on the 
elephant in the “Transactions” in the early years of the 
nineteenth century mentions Blair's account as “ wonderfully 
accurate.” } 


1 [ have lately learned that Professor Boas, ee ar _ is at 
work on a monograph on the anatomy of the elephant, t un < hee 
highly of Blair’s work, and has pointed out that certain Re By 
anatomical structure were more correctly stated in his paper than by 
any observer who has written since. 
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Dr, Blair, however, was not like “ Single-speech Hamilton ” ; 
he did other work which is worth noting, and had a life 
history full of interest. As a physician, as a botanist, and as 
a man, his is a personality which deserves to be better known. 
It is frequently stated he was born in Dundee. That is very 
probable, but I cannot say so definitely, nor fix the date of 
his birth. Maclaren, in his edition of Thomson’s “ History 
of Dundee,” says he was born about 1680—on what authority 
he does not state; but as Blair in 1717 speaks of having been 
in practice for twenty-eight years—that is, from 1689,—he 
must have been born many years previous to the date given 
by Maclaren. His family was connected with Dundee, and 
in 1625 a namesake, also a medical man. was made an 
honorary burgess of Dundee for “meritorious service to the 
Commonweal”; probably enough for doing his duty in one 
of those epidemics which devastated some of our towns in 
the good old times. Our Patrick Blair says in one of his 
books—and the passage is worth quoting, both for its reference 
to his family and the illustration it gives of his botanical 
methods—“I have known the Vicia dumetorum multiflora 
flore albo continue in the same spot, at Glesclune, in Perth- 
shire, my brother’s estate, a good many years, I found the 
Artemisia flore albo at Lethindy, my Father’s Estate, near to 
the former, had it cultivated in a Garden, and it never 
altered. I found Anagallis aquat. S. Becabunga off. with a 
white flower near Perth, had it cultivated in several Gardens, 
‘and it still continued the same. I found only one stalk of 
the Campanula pratens flore conglomerato albo, among a great 
many others, from a dark purple to this pure white, growing 
at Maidlengare, now Magdalen Green—gare, from old Saxon 
garth or meadow—near Dundee,in great abundance, propagated 
it in my own and several other Gardens, and it never vary’d.” 
(His point was that the white flowered varieties are “ real 
species,” “ they never degenerate or vary, as the finest Flowers 
in Gardens do.”) Where he got his training I have not been 
able as yet to ascertain. He is familiar with Edinburgh 
men whom we know to have been Leyden graduates, and a 
search I made in the list of English-speaking graduates at 
Leyden shows a Patrick Blair, but at the date given (1734) 
Dr Blair was dead. 


In an account he gives of a case of poisoning at Peasehill, in 
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Fife, opposite Dundee, in 1694, when “there was a creat famine 
in Scotland, so that the poor People gathered what kind of 
green Herbs they could get and made a green Broth, sprinkling 
some Oatmeal amongst them, the Farmer’s family used the 
Cynoglossum marinum procumbens (which is found plentifully 
as you go to Naughton, among the dry pebbly or channelly 
Sand),” taking it for Colewort, with disastrous consequences. 
He says this was reported to him, as he “was then in 
the Low Countries for my further Improvement in my 
Profession.” 

He details surgical cases with which he had to do in Flanders 
in 1695 and 1697, the results of fighting, duelling, and 
accidents ; and in his botanical reminiscences, he speaks of this 
or that plant having been seen by him growing profusely 
near Ghent, in Flanders, or near Vilvorde, in Brabant, and 
at other places. His intimate acquaintance with the work 
of Continental botanists would also seem to indicate that 
his wander years abroad had been somewhat prolonged. 
In 1706, as we have seen, he is in Dundee; but from the 
position he then held it would be safe to assume that he 
had been some considerable time in practice.’ In a poisoning 
case, he was asked by the magistrates to open the body, and, 
with other physicians in town, was subpenaed to the trial in 
Edinburgh. I have tried to find the date of this case, and 
of the trial, but have failed ; it would be subsequent to 1702, 
however. It forms the substance of a letter Blair wrvte 
to Dr. Richard Mead, in which he indicates how useful Mead’s 
book on the “ Mechanical Action of Poisons” had been, The 
death was caused by arsenical poisoning, and the methods 


1 Bower, in his “ History of the University of Edinburgh,” referring 
to Blair as an “eminent philosopher who has been most unaccountably 
neglected in Scotland,” proves that he was settled in Dundee in 1701, 
He quotes an advertisement from the “Edinburgh Gazette,” of 29th 
September of that year, in which Mr. Blair, who designates himself 
“ surgeon-apothecary in Dundee,” proposes to publish a “ M anuductio ad 
Anatomiam, or a plain and easy method of dissecting, preparing, or 
preserving all the parts of the body of man, either for public demon- 
stration or the satisfaction of private curiosity.” The work was then 
ready for the press, and, upon suitable encouragement, would shortly be 
published. I suspect the encouragement was not forthcoming, and 
consequently the work never reached the press or the public. Writing 
to Petiver, of date 8th February 1709, Dr. Blair mentions the work as 
one of several treatises that he has by him, “which in time I design to 
expose to (the) publick.” Sloane, MSS. 3321. 
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which nowadays can actually collect the arsenic used on 
the tissues being then unknown, the medical men had to 
rely upon the fact that the conditions the post-mortem 
revealed were those which followed the action of arsenic, 
and they appealed to Dr. Mead’s book as justifying their 
statements, and the judge accepted their finding. 

Next we find Dr. Blair in correspondence with Sir Hans 
Sloane, interested in his collections and the Royal Society, 
of which at that time Sloane was secretary. Then came 
the episode of the elephant, and a correspondence with 
Sloane’s friend and co-worker, the apothecary, naturalist, 
and collector, Mr. James Petiver. These were the days 
when earth and sea, at home and abroad, were being searched 
for their natural history productions of every kind, the out- 
come of which, so far as the plant world was concerned, was 
the Method or Classification that would arrange, co-relate, or 
identify the finds, and which, through Morison the Scotsman, 
Ray the Englishman, and Tournefort the Frenchman, led up 
to the great system of Linneus. Blair preferred Tournefort 
to Ray, but admired the Aberdomian Morison still more. 
He preferred Morison, writes a friend, somewhat caustically, 
‘with more nationality than judgment.” We have seen how 
the elephant was dissected and the account sent on to Sloane 
for the information of the Royal Society. This also led to the 
formation of a Natural History Society in Dundee. Blair 
_ engaged the “interest of several honourable and learned 
Gentlemen in the Neighbourhood, and the Physicians and 
Surgeons in Dundee, to use all means for Improvement in the 
Natural History.” They erected a public hall, at their own 
private charges, to hold their collections, with which, writing 
to Petiver, July 26th, 1708, he says they have come a good 
length, and had established a Physic Garden, whereof he was 
overseer. In this hall was stored the stuffed skin and the 
mounted skeleton of the elephant. 

Some paragraphs in the “ St. Andrews University Bulletin,” 
quoting from the University minutes, show the doctor was in 
request for his skill as a working naturalist. 


' Blair, when sending Petiver “an guinea for the treatise you design, 
whereof in your last,” asked him to “design me in the subserip- 
tions, Fellow of the Society for natural improvements of Dundee,” 
(Sloane, MSS. 3321). 


” 
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LipraRyY BULLETIN OF THE UNiveERsITY oF Sr. ANDREWS. 
No. 7. July 1902. Vole 
(THE STORY OF A SKELETON.) 


Library Annals. 


1707, Jan. 30. The University being met, appointed Mr 
Scrimsour (the receiver of the Library money) to give four 
doliars of the Library money to the Rector, to be given by him 
to Mr Arnot, chirurgeon, for his assisting at the dissection, and 
an extract of this shall be his warrant. 

University Minutes, vol. ii. p. 151. 


1707, Feb. 17. The University appointed Mr Scrimsour to 
advance, out of the Library money, six fourteins shilling pieces, 
for transporting the bones of the scelet to Dundee. 

University Minutes, vol. ii. p. 152. 


1707, May 22. The University being met, and it being pro- 
pos’d that Mr. Blair, having now brought over the sceleton, should 
be pay’d for the same, which was judg’d reasonable, and therefor 
they appointed Mr. Alexander Scrimsour, Library Questor, to 
advance ane hundred merks Scots out of the Library money 
for the said Mr. Blair, his pains and expences for making the said 
skeleton and bringing it over, and three pounds Scots to his 
servant of drink money, and to give out two pounds sixteen 
shillings Scots upon incidental expences, and this act to be his 


warrand. 
University Minutes, vol. ii. p. 156. 


Mr. Maitland Anderson, the St. Andrews University 
Librarian, who drew my attention to this incident, said his 
impression was the “sceleton” was still in the University ; 
but Dr. Jas. Tosh, of the Natural History Department, assures 
me he can find no trace of it, which perhaps is not surprising, 
seeing the bigger preparation has disappeared, not to speak 
of the “ Hall of Rarities” itself. In the account of the town 
of Dundee, prepared by Dr. Robert Small, the parish minister 
in 1792, for Sinclair's “ Statistical Account of Scotland,” it is 
stated that the skeleton was in existence a few years before, 
but all search for it has been fruitless. In 1825 a letter of 
inquiry appeared in the “ Dundee Advertiser,’ but practically 
there was no answer. except that someone had heard that some 
proverbially thrifty townsman had had the bones ground down 
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to make a top dressing for some of the fields in Strathmore, 
and so the “ poor beast” of Blair’s narrative got back to earth 
again. The Physic Garden also has vanished; no trace of 
it can be found, unless it be that some of the plants which 
Dr. Blair told Petiver he required—and most probably 
got—as they were not to be had in this neighbourhood, 
are the progenitors of those which now are come across 
in and around Dundee! This loss of the Garden is a 
pity, for, as Professor Bayley Balfour writes me, “The 
interest in the Dundee Garden lies in this, that it would be 
one of the earliest founded in Britain. Oxford is first, then 
Edinburgh (1670), next would come Dundee.” Other papers, 
anatomical, botanical, and surgical, were contributed to the 
Royal Society by Blair, and in 1712 he was elected an F.R.S., 
an honour he ever highly esteemed, and tried, by his natural 
history work, especially botanical, to maintain. In the many 
letters which passed between Petiver and himself, and which 
now form part of the Sloane MSS. in the British Museum, 
the Doctor is a very interesting and likeable figure. Con- 
cerned about some botanical and pharmaceutical MSS. of his 
which are in Sloane’s hands, which he (Sloane) seems to think 
highly of, and which have had the approbation of Dr, George 
Preston, Professor of Botany, at Edinburgh, “will they 
likely be taken up by the publishers?” Unfortunately, Mr. 
Ray’s books were a glut in the market, and no bookseller 
would look at other books in Latin on Botany. It was 
disheartening, and Mr, Petiver’s suggestion that they should 


' By the formation of Whitehall Street in 1883, an early residential 
part ot Dundee was largely destroyed. In this closely packed block of 
buildings, extending from Crichton Street on the east to Couttie’s Wynd 
on the west, many of the leading families of the town had their resi- 
dences in the seventeenth and eighteenth centuries. Closes intersected 
the block, passing down from Nethergate to Fish Street. Sometimes 
the pathway was open to the sky ; at others the way led through dark 
arched passages under the houses. In Scott’s Close there was a low- 
roofed passage some 40 feet long. Covering half the length of this was 
across house of one sturey, while over the rest of the passage was an 
open space which at one time had been a garden, “The ground for 
this overhead garden had been rich loam for the cultivation of flowers 
although latterly it became merely a trodden platform” (Lamb’s “ Old 
Dundee”). The Dr. Patrick Blair of 1625 (see ante, p. 264) possessed 
property in this quarter, and it is possible that here was the “ physic- 
garden” of his descendant. Only an enthusiast like the later surgeon- 


apothecary would have been at the pains to make use of so unlikely 
a site. 
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be Englished was worth considering; but there was no 
English terminology as yet to take the place of the Latin. 
And then there was this pupil and that friend come to 
London whom “dear Mr. Petiver” was asked to be of service 
to. One youth “had an impediment in his speech, but was 
otherwise very knowing in the apothecary art,” was on his 
way to Jamaica; “ would Mr. Petiver (who also was an apothe- 
cary) try and recommend him to a shop to keep him from 
being idle till he can have passage.” Mr. Lyon, by the way, 
got passage, but had the misfortune to be taken prisoner on 
his voyage to Jamaica and carried into France, and a year 
later he is back at Mr. Petiver’s and still set on going to the 
West Indies, 

Again, Mr. James Dundas bears a letter to Petiver, a 
special friend of the Doctor’s, “ whose particular study is the 
mathematics, wherein he has attained to such a degree of 
knowledge that he has acquired a great esteem in these parts ”; 
would Mr. Petiver give himself the trouble to introduce 
Mr. Dundas to such as he thinks would be useful to him in 
that science? Mr. Dundas will tell him all about the Garden, 
which has now been in existence for three seasons. 

He tells how Dr. Wm. Raitt, a neighbour, had recently 
called on Tournefort, and from what he had told him he, 
Dr. B., was not surprised to hear of Tournefort’s death ; 
it was, however, “a general loss to the vegetable kingdom.” 
The letters are mostly dated from Dundee, although occa- 
sionally, in 1711 and 1712, “ Coupar-in-Angus” appears, and 
then the desire grows to have a personal knowledge of Sloane 
and Petiver, “although the loss to his business here for such 
a time and the charge of the journey are two great impedi- 
ments.” Still, he thinks the seeing and communing with 
his friends would “abundantly compense that, because I 
may acquaint you with a great many things that paper 
will not bear.” 

The journey was made, but there is no information given 
as to how the distance was covered, whether by ship from 
Dundee or Leith, as his specimens and drugs came or went, 
or by that coach which in October 1712 began to run 
between Edinburgh and London, performing the journey, as 
the advertisement states, “in thirteen days without any 
stoppage (if God permits), having eighty able horses to 
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perform the whole journey, each passenger paying £4, 10s., 
allowing each passenger 20 lbs. of luggage; all above, 6d. per 
lb. The coach sets off at six o’clock in the morning.” 

Dr. Blair proposed leaving Dundee in February or March 
1713, but I have come across no account of his stay in London, 
nor the meeting of the friends, although no doubt there 
would be pleasant times—the London botanists made the 
most of their ‘“‘herborisings.” Petiver, for example, writes 
to a kindred spirit, giving a description of one of their 
outings, and tells that when they reached Winchelsea they 
were entertained at the Mayor’s house, and the place not 
affording any wine, they were regaled with excellent punch 
made by the Mayoress, ‘‘ every bowl of which was better than 
the former one” (Sloane MSS. 344, p. 279). 

In a letter dated Birmingham, October 9th, 1713, Dr. 
Blair gives his ‘‘kind landlord and special friend” Petiver 
some news as to his homeward journey. He had been at 
Oxford and saw Bobart, who had charge of the Botanic 
Garden there, and as Bobart was also a believer in Morison,} 
and ultimately worked out and completed the system of 
classification which Morison’s aecidental death prevented 
there would be some congenial talk. He saw the Ashmolean 
Museum, “ but was so surfeited in his appetite after seeing 
Sloare’s and Petiver’s collections, that he had no extraordi- 
nary relish for it, though there be abundance to satiate an 
hungry stomach.” He went to Lichfield to see Sir John 
Floyer, the medical man who is perhaps best known from 
the fact that by his advice young Samuel Johnson was sent 
to be touched by Queen Anne for scrofula—King’s Evil. 
They discoursed upon several parts of the practice of medi- 
cine, particularly the cold bathing, as to the virtues of which 
the two were agreed. Blair related an experience of his 
own, which Floyer passed on to another medico, and which 
later on appeared in print, somewhat different from the 
original tale. In one of his memoirs Dr. Blair gives his 
original version, which is worth repeating here, from its 
local connection, as a sample of the narrator’s style, and as 
an illustration of how they did things in this city of ours 
two hundred years ago. I may premise that in the paper 


ne “He (Bobart) is as biggot on Morison’s Method as you are upon 
aAy’s.” 
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from which I quote there is a good deal of sensible and clear 
writing apart from the “case” given. 


“There was a Man so raving Mad, that he was bound in 
Fetters; having first tried all Evacuations usual in such Cases, 
together with Opiates in great Quantity, but to no purpose, I at 
length plung’d him ex improviso into a great Vessel of Cold 
Water, and at the same time throwing with great Violence Ten 
or Twelve Pails full of Cold Water on his Head; but that not 
succeeding, the next Day, having the Conveniency of a Fall of 
Water about half a Mile off, I caus’d him to be placed in a Cart, 
and strip’d from his Cloathes; and, being blindfolded, that the 
Surprize might be the greater, there was let fall on a sudden a 
great Fall or Rush of Water, about 20 Foot high,’ under which 
he was continued so long as his Strength would well permit: 
This succeeded so well, that after his return home he fell into a 
deep Sleep for the Space of 29 Hours, and awaken’d in as quiet and 
serene a State of Mind as ever, and so continues to this Day, it being 
now about 12 Months Since.” Later on in the paper, the Doctor 
rather naively admits that “in some hypochondriac and paralytic 
Cases, I have not found it—the bathing—succeed so well.”— 
Letter I., Misc. Obs. 


When Dr. Blair visited London again, he went under 
very different conditions, and his next meeting with his 
friends Sloane and Petiver was within the walls of 
Newgate Prison. My friend Professor Balfour wrote 
once of that “arch-Jacobite Blair,”? but I do not think 
there is quite sufficient justification for this expression. 
Undoubtedly Blair was familiar with many who were 
strongly attached to the Stuart cause. His friends and 
correspondents included Dr. Arthur, who, in 1715, was mixed 
up in the attempt to capture Edinburgh Castle for the 
Jacobite cause. Dr. Archibald Pitcairne was known to 
him, and they had consultations together over some special 
patients. His friend Lord Colville (of Ochiltree), to whom 
he refers as drawing his attention to certain plants—“a 
learned and curious nobleman, skilled in music, and well 
versed in botany and other parts of the natural history,”— 
was one of the steady opponents of the Union of 1707 in the 
Scots Parliament, and, according to Defoe’s History, his name 
was invariably among the “Noes.” Dr. Blair was sufficiently 


1 Iam inclined to think this must have been the Dens’ Burn, now 
enclosed in the extensive works of Messrs. Baxter Bros., Ltd. 
2 “Scottish Notes and Queries,” November 1904, p. 77. 
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acquainted with the Earl of Mar to ask Mr. Petiver to call 
upon him. He tells him that the Earl “was a most curious 
person,” and would readily become a subscriber to his 
“Gazophylacium.” And further, Blair’s father, his brother, 
and, later on, his nephew, were all Stuart partisans, and both 
in 1715 and 1745 suffered for the cause, being amongst those 
excluded from the Act of Amnesty. The Doctor, perhaps, 
had other objects in view than sight-seeing and converse with 
medical men and botanists in that protracted journey of his 
back from London. That may be, though I doubtit. Certain 
it is, his next appearance in London is as prisoner in New- 
gate. In the “ Registrum de Panmure” an account is 
given of the Battle of Sheriffmuir, and the rescue of the 
Earl of Panmure, who was wounded, and had fallen into 
the hands of the Hanoverian troops. In the stirring story 
of this rescue, we learn that the Earl’s brother, Harry 
Maule of Kelly, was assisted by a Dr. Blair, who, both 
by Jervise and A. C. Lamb in “Old Dundee,” has been 
identified with the Naturalist, and it was always a puzzle 
to me how Dr. Blair, if he was at Sheriffmuir, and accom- 
panied Panmure abroad, yet could about the same time be 
a prisoner in Newgate. The Stuart papers in the King’s 
collection at Windsor, published some time since in the 
Hist. MSS. Com. Reports, drew my attention to the 
fact that there was a Dr, John Blair—probably also a 
Dundee man—who was active in the cause, and to whom 
‘a commission was given as “ Physician to the King” (James 
VIIT.). I got on the track of Dr. Patrick Blair when I 
found among the list of the officers of Lord Nairn’s battalion 
who surrendered at Preston, “ Patrick Blair, Chirurgeon.” 
As the surrender took place on the same day Sheriffmuir 
was fought (November 13th, 1715), it was evident the Dr. 
Blair of the reseue must be another person. From Preston 
the prisoners were removed to London, the journey being 
made in severe and wintry weather, and extending from 
3rd November to 9th December. It was made on horseback, 
the prisoners marching between troopers, with hands and 
arms pinioned. On their arrival in London the numbers 
were so large that they had to be distributed to various 
London prisons until they could be brought to trial. Blair 
was placed in Newgate, and his trial took place on March 81st, 
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1716. He pled “guilty,” and, like his companions, was 
sentenced to death. Many of his fellow-prisoners emitted 
the same plea. It was their best hope. By pleading guilty 
there was a chance of pardon; whereas in the case of a 
conviction on evidence, clemency was less likely to be had. 
In Newgate, Blair was visited by his friends Sloane and 
Petiver. Sloane was a person in favour at Court, and his 
services were in request to secure Blair’s pardon. 

In a statement prepared for Sloane’s use, Dr. Blair says 
that “he was in no respect accessory to the late troubles, 
but happening to reside near the parts in which the rebellion 
broke out, the gentry forced him to accompany the army 
as a medical attendant” (Sloane MSS. 4038). There seems to 
have been considerable delay in securing the pardon. Letters 
passed between Blair and Petiver, in which the Doctor inclines 
to think Sloane was indifferent to his fate, and somewhat 
tardy in his actions, and certainly the official intimation 
came under rather dramatic circumstances. On the evening 
of the day preceding the date fixed for his execution, some 
friends, at his request, came to see and spend the evening 
with him. Still no word of the pardon was forthcoming. 
Petiver, in a letter to Sloane, tells the story. “The Doctor,” 
he said, “ sat pretty quietly till the clock struck nine,and then 
he got up and walked about the room; at ten he quickened his 
pace; and at twelve, no reprieve coming, he cried out, ‘ By 
my troth, this is carrying the jest too far.” The reprieve, 
however, came soon after, and in due time the official pardon. 

Dr. Blair, as may well be supposed, found himself stranded 
in London when set at liberty. He need not return to 
Dundee; his business there would be quite gone. Pre- 
sumably his friends there, whose support was the chief 
reason of his joining the division led by Brigadier Mackintosh 
into England, were all scattered. Dundee was strongly 
Jacobite; so much so that when Argyll reached the town 
after Sheriffmuir, he found it necessary to appoint new 
magistrates and town-clerk, all the town’s officials having 
thought it their safest plan to leave the neighbourhood. 
Blair’s friends and admirers in the Royal Society, no doubt, 
did what they could, and his Scots fellow-countrymen 
encouraged him to start practice in London. sabeineries 
his acquaintance, among others, with Alex. Geekie, “surgeon 
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and citizen of London,” who left his library to his native 
village of Kettins, and “mortified” such sums, that pupils 
of that village school are still receiving the benefit of this 
kindly remembrance of the donor’s home at Baldowrie. Ina 
short time Blair became intimate with the most active botanists 
of the time, and joined them in their herborisings. He 
gathered together a collection of his “Observations in Physick, 
Anatomy, Surgery, and Botanicks,” which was published in 
1718. A “Discourse on the Sexes of Plants,” which he read 
before the Royal Society, gave such an exhaustive and 
experimental demonstration on this subject, that he was 
induced to amplify his matter and publish a volume on 
this, and on the common physiology of plants and animals. 
This work—* Botanick Essays ’—published in 1720, is the one 
by which he is best known. It strengthened the arguments 
in proof of the sexes of plants by sound reasoning, and some 
new and striking experiments. 

But all this time he was finding the struggle for existence 
very severe. He writes Sloane in 1719 that he “ was nearly 
ruined,” and ultimately he was forced to consider the question 
of retiring to some country place, where he might live a 
quieter life, and have more opportunity of securing a reason- 
able livelihood for himself and his family. In April 1720 
he removed to Boston in. Lincolnshire, and here he remained 
till his death, and from which his last work was issued in 
decads or sections, and this, practically, was the English 
version of the work he had started upon when in Dundee. 
Previous to his leaving London, however, in August 1719, as 
Dr. John Martyn carefully records, he came across a young 
man, the son of a London merchant, and at that time 
occupied in his father’s counting-house in the city, but whose 
tastes lay strongly towards botany and natural history. This 
led to an intimacy between the old man and the young inquirer 
which is one of the most cheering episodes in Blair’s life. He 
always had, as I said before, an interest in the young men who 
were his pupils, and now this “agreeable sweet youth” of 
twenty quite captivated the heart of the older man, All 
his wide knowledge was at the young man’s disposal; they 
“herborised” together while he was yet in London, and after 
his removal to Boston an uninterrupted correspondence was 
maintained between them till Blair’s death. 
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They found that they had both been working upon a “new 
method” by which to classify plants, founded upon “the 
seed-leaves ”—cotyledons, we now call them. Blair tells 
his friend all he knew, the experiments he hopes to make in 
the spring. A reference by Martyn to some observations of 
Cesalpinus (d. 1603), “ giving the first hint of ths circulation 
of the blood, upon which Harvey afterwards so handsomely 
enlarged,” leads the Doctor to write, “ that this has frequently 
been seen in a great many discoveries made within these 
three hundred years in Natural History, where the hints 
have been given by one, enlarged by another, discovered by the 

. third, and still greater improvements made by the fourth”; 
and then he goes on to show how previous vegetable anatom- 
ists had given hints as to the “sexes of plants,” “but Dr. 
Nehemiah Grew was he who made the full discovery.” Their 
own experiments on this subject are then discussed, and 
he advises that the Lychnis tribe be “strictly examined by 
you and all your other acquaintances.” This letter, he says; 
is the first he has “written in his newly formed greenhouse,’ 
which, in its way, was used as his laboratory, much as that 
still more famous greenhouse at Down, in Kent. 

I do not know what practice or income Dr. Blair made for 
himself in Boston. He writes hopefully, and apparently 
he had no desire to follow the example of his friend Dr. 
Arbuthnot, to whom he dedicated his book on the Elephant. 
Arbuthnot worked away for a time at Dorchester, until 
one fine morning he mounted his horse and left the place in 
sheer disgust. “No one would die there,” he said, “and he 
could not live in it.” Blair did, however, live in Boston, and 
evidently made the most of it. The flats of Lincolnshire, its 
sands and seashore, reminded him of the other “Holland” 
of his earlier years; the teeming bird-life of fen and shore 
gratified his love for ornithology, and gave him opportunity 
to add to his young friend Martyn’s collection. And ib is 
not the least pleasant aspect of those later days of Dr. Blair’s 
that his regard for this “amiable youth” was as sincerely 
returned; Martyn, amongst other services to his friend, 
revising Blair's proofs for his London printers. 

Dr. Blair had high hopes of the work Martyn woRy do. 
‘Tf you live to see the number of years I have done, he wrote 
him, “I rejoice at the thought of your own contributions to 
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the advancement” of the science they both loved so well. 
Dr. Blair’s intuitions and hopes were well founded. John 
Martyn lived to be the first Professor of Botany at Cam- 
bridge, and spent a long and active life in the interests of his 
science. He never forgot his helpful, admiring Scots friend, 
and always insisted that Dr. Blair “was his preceptor in 
Botany, and the most intimate friend of his early years.” It 
is worth remembering that this Dundee doctor thus helped to 
inspire the good work which Cambridge has done for Botany, 
and which is associated with the names of the Martyns 
(father and son holding the chair between them for ninety- 
two years), Henslow and Babington." = 
The “ Pharmaco-Botanologia, an Alphabetical and Classical 
Dissertation on all the British Indigenous and Garden Plants 
of the New Zondon Dispensatory,” Blair’s last work, was 
published in decads, and passed through the press from 1723 
to 1728. In his preface he tells the story of its origin. 
“Being obliged to give Botanical Lectures (at Dundee) to 
some Students in Physic and Pharmacy, then under my Care, 
I first planted the Dispensatory Plants alphabetically in my 
Garden, and then dictated a History of them in Latin.” The 
efforts to publish the work I have already referred to, and 
this, as I have said, is practically an Englished version of it. 
Referring to his lectures to the Royal Society on the sexes of 
plants, ete., he says that “now being retired to a Country 
Place, I have proposed to employ my leisure Hours in dis- 
coursing on the Practical, as formerly I did on the Theoretical 
part of the Indigenous and Home-bred Vegetables.” “ Yet ”— 
careful Scotsman as he was— not to withdraw myself from 
the Exercise of my Profession in too close a Pursuit of a 
prolix Subject,” he “propos’d to parcel out a few Plants at a 
time,” to give his reader “Time to Ruminate upon one Part 
while I am preparing another for his Entertainment.” His 
reader, he goes on, “ will soon see no ostentatious Affectation, 
no vainglorious Itching to be an Author, has prompted me to 
publish a Work upon a Subject of this Nature; I plead not the 
Desire and Solicitations of Friends; what I have most in my 
View, is, to manifest the Glory of God and his Omnipotence 


' The record of the Chair of Botany at Cambridge is surely unique :— 


John Martyn, 1733-1761 | J. S. Henslow, 1825-1861 
Thomas Martyn, 1761-1825 | CG. C. Babington, 1861-1895 


° 
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in endowing Man with a rational Faculty to discern these 
wonderful Productions of his divine Wisdom, and his provi- 
dential Care over Man; who, as he has since the Fall been 
liable to such Infirmities as the Weakness of his N. ature, the 
Mismanagement of himself in this lapsed State, or perhaps 
vicious Inclinations or his immoderate Debaucheries have 
brought upon him, and made him subject to divers Diseases, 
and various Tortures, Torments, and bodily Pains and <A filic- 
tions; so he has provided such a vast Variety of Remedies, 
always, almost in his View, which applied in a regular 
Manner, by knowing and well skilled Persons, are capable, if 
not to Cure, at least to lighten a burdensome and heavy Load 
of Sickness, and assuage the Vehemency of his Pains. Nor 
is the Providence of God less observable in providing to 
every Climate the fit Antidotes to remove the Epidemical 
Infections the Inhabitants of such a Soil or Climate are most 
obnoxious to,” a pregnant instance of which, he says, was to 
be seen in his first decad, where Artemisia is treated. “Such 
a potent Febrifuge as Wormwood abounds in a place where 
Agues and Fevers are so Epidemical.” One may smile at 
some parts of Dr. Blair’s confession of his faith and practice, 
but at least it is a not unworthy one. Neither is his desire 
to advance the knowledge of Botany. “I must adapt my 
Discourse to those of the meanest Capacity, and convert the 
Technical Words or Botanical Terms of Art into such English 
as may be easily understood, otherwise | could do no Service, 
because I am sensible the expressing them in the Original 
Greek or Latin is one of the Reasons why Botany has 
hitherto been so long neglected by those whose Business 
it is to know it; and I rather chuse to render so delightful 
a Science so easy, that it may be universally known, than 
that it should remain as a hidden Treasure in the Hands of 
a very few. So that my principal Business must be... . to 
allure the Reader and stir him up into a desire of diving 
more deeply into it.” 

The work did not come out monthly as anticipated. but 
at irregular intervals, and ceased altogether in 1728, when 
the letter H had been reached. ‘The usually accepted 
explanation was, that the stoppage was due to the author’s 
death. The supposition was correct. A document I had 
the good fortune to come across in the Register House, 
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Edinburgh, records his death at Boston in February 1727— 
or, as we should say, February 1728, for at this time the 
legal year did not begin till March,—January and February 
forming the closing months of the year, coming naturally 
after the ninth and tenth months—November and December. 
His death must have been somewhat sudden ; there is evidence 
that he was in London in December 1727, arranging for the 
issue of a new edition of his “ Miscellaneous Observations.” 
Some day I am hopeful I may obtain further information as 
to his later years, but meantime this sketch may draw atten- 
tion to the little known life of this interesting and attractive 
Dundee doctor and naturalist of two hundred years ago 


™ a 
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ADDITIONAL NOTES ON THE FLORA OF PoRTUGUESE SoUTH- 
East Arrica. By Mr. J. A. ALEXANDER. 


CRUCIFERZ.—Senebiera didyma, Pers.. A South American 
annual that has spread over all tropical countries. 

STERCULIACEE. — Hermannia Gerardii, Harv. Abundant 
in some places. 

AMPELIDEZ.— Vitis cirrhosa, Thunb. This is a common 
species on the coast, and into the interior to 3000 feet 
above sea level. Some 30 species are known in South and 
East Africa. 

LecuMInos&.— Indigofera grata, E. Mey. A not uncommon 
species. Mostly all are annuals, and come up very thickly 
in abandoned land—over 60 species are found in Africa. 

Acacia pennata, Willd. A common tree on the coast, wood 
very hard, and resists white-ants. 

Cassia comosa, Vog. A very showy shrub, found in 
abundance in the open sandy ground by the coast and 
low lands. 

Indigofera rostrata, Bolus—not uncommon. 

CRASSULACEA. — Crassula rosularis, Haw. Found on the 
low lands, generally in isolated patches. 

CucURBITACE.—Coccinia palmata, Cogn. An ornamental 
creeping plant, with pretty scarlet fruit. 

UMBELLIFERA,— Alepidea longifolia, K. Mey. Common weed 
in the grass lands. 

RuBiacex.—Oldenlandia caffra, Eckl. and Zeyh. Common 
weed. Some of the species are showy plants found by 
mountain marshes and streams. 

Composita, — Vernonia anisochetoides, Sound. A very 
attractive plant, flowering profusely on the coast and low 
lands. 

Berkheya maritima, J. M. Wood. Common coast plant. 

Gerbera ambigua, Sch. Common on open ground, ‘This 
is one of the many daisies—as they are commonly named— 
found in Africa. 

SAPoTACcEs. — Siderorylon inerme, Linn. Small bushy 
tree, abundant. 

EBENACEH.—Royena pallens, Thunb. Common evergreen 


shrub. 
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Mystroxylon eucleaforme, Eckl, and Zeyh. Common in the 
dry country. 

APOCYNACEA.—Oncinotis inandensis. I have not been able 
to certify to the name of this plant, and I think it is known 
under another name, 

ASCLEPIADEA.—Cynanchum natalitium, Schlechter, Found 
climbing over the shrubs. 

GENTIANEZ.—Belmontia natalensis, Schinz. This is 
given as a Natal species, but is found extending on the 
east coast. 

AMARANTACEA. — Sericocoma chrysuwrus, Meissn. Very 
abundant on the low lands, 

ORCHIDEX.—Stenoglottis longifolia, H.K. This is not a 
common plant, generally found in grass land. 

IRIDEA. —Gladiolus Ecklonii, Lehm. This species is found 
on the higher range of grass lands. 

Dierama pendula, Baker. Found under shade of trees 
or in grass cover. 

AMARYLLIDEA.— Brunsvigia Josephine, Gawl. <A very 
showy plant found in grass lands, the flowering spike appear- 
ing before the leaves. 

LiniacE&. —Chlorophytum elatum, R.Br. Found in forest 
cover and grass lands. 

GRAMINEA.—Olyra_ latifolia, Linn. Very ornamental. 
Found in damp ground and by river banks. 

Lragrostis cwrvula, Nees. A very abundant grass in the 
interior ; ornamental, not used as fodder, 


Professor BAYLEY BaLrour, F.R.S., exhibited the seeds of 
On ISSOSONLA, 


Mr. R. L, Harrow showed the following plants in flower 
from the Royal Botanie Garden :—Androsace pyrenaica, 
Corydalis Alleni, Oytisus kewensis x, Draba  «aizoides, 
Draba  dicranoides, Draba olympica, Draba Salamoni, 
Erodium hymenodes, Lithospermum olecefolium, Cheiranthus 
Menziesti, Pinguicula alpina, Rhododendron Chamecistus. 


Sir ARCHIBALD BucHan-HeEppurn exhibited an orehid, 
Phaius japonica, doubttully hardy in Britain. 
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MEETING OF THE SOCIETY, 
May 9, 1907. 
Professor Baytey Batrour, F.R.S., in the Chair. 


The following communications were read :— 


Norte oN Warty DISEASE OF THE POTATO. 
By Dr. A. W. Borruwick. 


Dr. BortHwick exhibited potato tubers which had been 
attacked by the black scab fungus, Chrysophlyctis endobiotiea. 
This disease made its first appearance in England only a very 
few years ago, the outbreak oceurring in Cheshire. It was also 
reported from North Wales, and has now evidently reached 
Scotland. A full account of the outbreak will be found in 
“ Notes from the Royal Botanic Garden, Edinburgh,” No. xvii. 
pp. 115-119, t. 23. 


NotE ON PETALOPHYLLUM RALFSIT AND PALLAVICINIA 
HIBERNICA. By BrerTRAM Cockpury, Ph.C. Communicated 
by Mr. J. RurHerrorp HI. 


These two Hepatics grow in damp, sandy, grassy hollows or 
salt marshes near the sea, but not touched by the tide. 
They often grow together, but are quite distinct. Petalo- 
phyllum Ralfsii is very rare, and easily overlooked. It was 
first distinguished by Wilson, who gathered it in Anglesey 
in 1830. He gave it the name Jungermunia Ralfsii, following 
Hooker in his generic nomenclature. The name Petulophyllwm 
was given by Gottsche. Ralts gathered the plant at Hayle, 
Cornwall, in 1842, and it has been gathered by Holmes at 
Redcar, and at Airsdale Sands, near Southport. It has also 
been gathered on the Irish coast by Dr. Moore. The localities 
for Pallavicinia hibernica are practically the same. It has also 
been reported from Fifeshire and Fovfarshire. The name 
Pallavicinia was first given by Gray and Bennett in 1821. 
In Pearson’s “ Hepatice of the British Isles” there are three 
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species, P. Lyellii, P. hibernica, and P. Blyttii. Gottsche 
gave it the name Moerchia Blyttii, but the latter is a distinct 
plant which grows on riversides in the Highlands of Scotland. 
Ingham thinks the Redear plant is identical with the 
Pallavicinia Flotowiana of Lindenberg’s “Synopsis Hepati- 
carum.” Both specimens were found in Coatham Marshes, 
Redcar, close to the sea, near the mouth of the river Tees. 
The ground is half meadow and half marsh. Some parts are 
bare sand, and the water in several small ponds is decidedly 
brackish. A wall of slag separates it from the shore, 
but at high water in a storm a good deal of spray will be 
dashed over this barrier. The plants grow at a distance 
of about 200 yards from the sea, and about 200 yards 
further inland are large ironworks. Consequently the 
vegetation is considerably coated with soot. For the most 
part the plants are scattered singly over the ground, but in 
one place there was found a patch of Pallavicinia about 
5 inches square, and in another spot quite a colony of 
Petalophyllum. 


Dr. BorTHWICK exhibited specimens and photographs of 
the nuts of Celococeus carolinensis which are used in the 
manufacture of buttons and other articles made of vegetable 
ivory. 


Mr. H. F. Taco, F.LS., exhibited a specimen showing 
fusion of leaves in Streli/zia reginw, Banks. The ventral 
surfaces of the petioles of the leaves were completely fused, 
and the midribs also for the greater part of their length ; 
while the lateral laminal expansions were quite free. 
Sections of the vaginal portion of the compound leaf-stalk 
showed a fusion of parts of the ventral surfaces of the 


vagine ; the free edges of the vagine being closely rolled 
around one another. 


Mr, R. L, Harrow showed the following plants in flower 
from the Royal Botanic Garden:—<Arabis Halleri, Aster 
Pattersoni, Cheiranthus Allioni, Cheiranthus Marshallii, Chrys- 
anthemum coratophylloides, Cyrtanthus “Flambeau,” Greyia 
Sutherlandii, Myosotis alpestris, Phlox verna x , Polemonium 
humile var, pulchellum, Ranunculus graminifolius. 
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Mr. H. G. Carrer forwarded for exhibition, from the 
neighbourhood of Exmouth and Dawlish, Romulea Columne, 
Teesdalia nudicaulis, and Senecio squalidus. 


T. BENNET CLARK, C.A., showed specimens of the Pine 
Sawily with twigs illustrating the damage done. 


Mr. W. B. Boyp exhibited a specimen of Lastrwa remota 
from the Ben Lomond district. This is probably the first 
record of this rare fern from Scotland. Mr. Boyd showed 
also several specimens of fasciation in the Ash. 


JAMES WaATERSTON, B.D., B.Sc., sent for exhibition Raoulia 
eximia—the vegetable sheep of Australia—and a larva of 
Hepialus sp., attacked by Cordiceps. 
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MEETING OF THE SOCIETY 
June 13, 1907. 
J. Rurnerrorv Hitt, Esq., President, in the Chair, 


The following communications were read :— 


Nore on Errect oF Frost oN Conirers. By Dr. 
A. W. BortHwIck. 


Dr. BorrHwick exhibited specimens of Silver Fir and 
Spruce, the terminal buds of which had been killed by frost, 
and this had resulted in the production of a rosette of new 
buds at the base of the one destroyed. In some of the 
specimens these rosette buds had grown out into shoots, 
producing a very characteristic appearance typical of this 
kind of damage. 


NOTE ON OPHRYS HYBRIDA, POKORNY. By Myr. 
J. F. JEFFREY. 


Ophrys hybrida, Pokorny = 0. aranifera, Huds. x O. musei- 
Sera, Huds. 
_ A fresh specimen of this supposed natural hybrid between 
the Spider and the Fly Orchids was sent to me at the end of 
May from the chalk downs at Wye, Kent, where it was first 
recorded for Britain in 1905. Ophrys aranifera and 0. 
muscyfera both occur freely in the vicinity, but the hybrid 
appears to be very scarce. 

This interesting plant has long been known in Europe, see 
“ Reichb. fil. Ie. Fl. Germ.,” xiii., xiv., p. 79, t. 465, f. 1, where it 
is stated to have been found growing with the two species 
named, near Vienna, in 1846. See also Rolfe, in “Orchid 
Review,” xiii. (1905), pp. 233-235, with fig, and Rendle in 
“Journ, Bot.,” 1906, pp. 347-349. 

The specimen, together with an example of both parents, 


is preserved in the Museum of the Royal Botanic Garden, 
Kdinburgh. 


- 
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I am indebted to my friend Mr. W. H. Hammond of 
Canterbury for the following notes made from the living 
plant when first found in this country and whose photograph 
has been reproduced in the “Orchid Review,” as cited above :— 

Sepals resembling O. muscifera, lateral ones rather broader 
at the base. Petals—the lower or labellum emarginate, lobed 
as in the fly, but broader. This petal altogether larger and 
broader than that of the fly. Markings as in the spider. 
Eyes smaller, not so conspicuous as in spider. Two upper 
petals ike those of the spider, not serrated, and nearly the 
same width their whole length (not like antenne, as in the fly). 
No beak to anther, resembling the fly, cells and pollinia also 
resembling the fly. Rostellum, bracts, and ovary as in fly. 
Stigma as in spider. Habit of growth that of the fly, with a 
slender stem a foot or more in height. 


Dr. A. W. Bortawick exhibited a specimen of Nectria 
ditissima in fine fruit; also Aecidiwm strobilinum trom 
Aberdeenshire. 


Dr. R. Stewart MacDouGati showed the tunnels and 
cells of the leaf-cutter bee (Megachile centuncularis). The 
female hollows out a burrow, and cuts oval pieces of leaf from 
rose (common) and from other plants, including forest trees, 
These oval pieces are fitted into a cell in which the bee 
places a store of food material, and then lays an egg; after- 
wards she covers all up with a series of lids made of circular 
pieces of cut leaves. The first-laid eggs develop into females, 
and these take a longer time to develop, so that the upper 
cells have given out their inmates before the lower. 


Mr. R. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden :—Aphyllanthes monspeliensis, 
Aquilegia truncata, Campanula Allionii var. hirsuta, Car- 
michaelia Enysvi, Corydalis sp. from China, Hrigeron trifidus, 
Erodium trichomanefolium, Leucopogon Fraser, Phytewma 
anthericoides, Trientalis americana, Veronica catarracte vay. 
compacta, Viola Zoysir. 


Mr. D. M‘GuasHEN showed Lrysimum orientale as-a 
casual. 
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Mr. W. Batrour GourLAY exhibited a photo of a fastig- 
iate Beech from Dawick near Peebles. (See Plate I. fig. 2.) 


T. BENNET CLARK, C.A., forwarded a specimen of the 
Daffodil-Fly—Merodon equestris, Fab. 


Mr. W. Evans writes with regard to this fly :—“This was 
doubtless originally imported into this country and is so still 
in the larval stage in narcissus bulbs from the Continent. 
It was first definitely identified as British near London in 
1869, and has been recorded as doing much damage on 
narcissus bulbs in Cornwall, ete. The first specimen recorded 
from the Forth area was taken by myself in June 1899 ina 
nursery garden, Newbattle Terrace, Edinburgh, as recorded 
in my note in the ‘Annals Seot. Nat. Hist.’ 1900, p. 251. 
It was previously recorded from Kinnoull Nursery, Perth 
(Grimshaw, ‘Annals, 1899), and since from Aberdeen 
(Mearns, ‘ Annals, 1901).” 


+s fest - - 
: ¢ - 
- 7 
(ried > 4 = 
7 be | ed 
M = 
"ad - 1 e 
A - 
ov 4 ’ 
t 
’ 
-— 
» 
i 
re 
- - 
’ 
> 
‘ 
% 
‘ ‘ 


® é 
#0 
~ 
we 
. 
‘ 
‘ ” 
‘ 
P - 
‘ = oe 
4 
- wv oh 
av i 


. emirate Pant) oid te 7S y 

oe Be: 

Pe vais ~2 Saad 
_ a 


Lie 


Bot. Sock din” Vol XXIM, PU AIL 


Us *QILS. 


W Edégar Evana phot Ke 4, Huth coll 


1, Ricecia erystallina. 2.R 
ees. Slauca 


sorocarpa, 


4, R. Leseuriana. 
5, R. fluitans f. canaliculata. 


3" "= es 
‘ 


Jory 1907,] BOTANICAL SOCIETY OF EDINBURGH. 285 


MEETING OF THE SOCIETY; 
July 11, 1907. 
J. Ruraerrorp Hixu, Esq., President, in the Chair 


Mr, LauRENCE STEWART gave a description of Carludovica 
palmata, a specimen of which was exhibited from. the Royal 
Botanic Garden. 


Mr. W. M‘Harpy sent for exhibition a specimen of 
Peridermium pini var. corticola. 


Mr. R. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden :—<Abelia floribunda, Cam- 
panula pulloides var. kewensis, Gentiana Regeli var. alba; 
Hypericum fragile, Hypericum intermedium, Hypericum poly- 
phylium, Lithospermum Frebelii, Orchis hircina, Oxytropis 
montana, Potentilla, sp. n., from E. Tibet; Sedwin sempervvordes, 

Mr. D. M‘GuasHEeN exhibited several specimens from 
Bolivia, including the bark of certain dwarf trees (coniferous) 
growing on the sides of voleanoes; also pieces of “ Yareta,” 
a resinous plant occurring profusely all over the sides of 
the mountains. It is only found at altitudes over 10,000 
feet. The Indians collect it for transport to mines, etc. 
It is a serious competitor with coal, as the price of the 
latter is prohibitive. 


ON 'rHE Riccl# or THE EDINBURGH DISTRICT. 
« By Wititam Evans, F.R.S.E, (Plate IIT.) ’ 


At a meeting of the Botanical Society of Edinburgh held on 
Sth November 1905, I exhibited living plants of. five species 
of Riccia obtained at the reservoirs in this neighbourhood, ! 
For over a year, but especially during the spring, summer, 
and autumn of 1905, the reservoirs had been remarkably low, 
some, indeed, being almost empty. . Large stretches of mud- 
banks were in consequence left uncovered. On those parts 
which had been longest exposed—they were naturally, as a 

. 1 See the “ Transactions” for last session, p. 122. 

TRANS. BOT. SOC. EDIN. VOL, XXIII. 20 


286 RICCIA OF THE EDINBURGH DISTRICT.  [Sxss. uxx1. 


rule, where the feeding streams enter—Riccias made their 
appearance in due course, and during the autumn were in 
great profusion. ; 

Being at the time on the outlook for Hepatice to submit 
to Mr. 8. M. Macvicar in connection with his “census” of 
the Scottish species, I visited practically all our reservoirs 
between the latter part of September and the beginning of 
November for Riccias, which at that season are in good 
condition for determination. Mr James M‘Andrew was also 
in search of them for the same purpose, and on 22nd Sep- 
tember we both gathered Riccia erystallina, L—an addition 
to the Scottish list—at Glencorse reservoir, in the main valley 
of the Pentlands. It was in great abundance on the drier 
portions of the mud-banks from the mouth of the Kirk Burn 
to the top of the reservoir, stretches of a dozen or more yards 
in places being literally covered with it. It occurred also, but 
much more sparingly, at the head of Loganlee reservoir, 
higher up the glen, and at Torduff and Clubbiedean ponds, on 
this side of the hills. I likewise found it at the Burntisland 
reservoir in Fife on 4th October. 

The next best discovery was Riccia (Rweciella) fiwitans, L., 
which I found on 29th September in profusion at Threipmuir, 
near Balerno, from the bridge above Redford Wood to half 
way down the north side of the reservoir. It was also 
plentiful at the upper end of Harelaw reservoir, which lies 
immediately below the Threipmuir one. Mr. Maevicar has 
oily two previous records for Scotland, the later of them 
from Tentsmuir, dating as far back as 1864. The other was 
from a pond near Alloa, The plant from our reservoirs in 
1905 is the mud form canaliewlata. 

Besides the above, three other species, namely, 2. sorocarpa, 
Bisch.—which is the commonest and most generally distri- 
buted species in this district—A. glauca, L., and R. Leseuriana, 
Aust. (=. glauweescens, Carr.), were likewise found at the 
reservoirs. In 1868 I gathered a Riccia at one of the 
Pentland reservoirs, and marked it R. glauca, a name which 
had then a wider application than now, and is the only one 
given in our local Floras. I feel sure, however, the specimen 
which I saw not long ago, but have unfortunately mislaid, 
was really sorocarpa. In recent years I have found sorocarpa 
in damp fields and by roadsides, ete, in many localities 
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around Edinburgh, but, apart from the reservoirs, I have only 
once certainly collected the true glawcea, namely, in a field 
near South Queensferry in November 1903. 2&. Leseuriana 
grows on the coast at Dalmeny, where it was first detected 
by Mr. M‘Andrew in October 1903. When once known, 
sorocarpa is easily distinguished from glauca and Lesewriana, 
but these last two, in some of their forms, are not so readily 
separated from each other. There are, however, structural 
differences, such as the size of the spores, which specialists 
rely on. In cross section sorocarpa is more distinctly V-shaped 
than the others. 

So tar as I am aware, only one other Riccia, namely, 
R. bifurea, Hoffm., has been obtained in Scotland. Mr. 
Maevicar records it from Mid-Perth (“Transactions ” of this 
Society for 1902, p. 232). 

The distribution of the five species among our reservoirs 
in the autumn of 1905 is shown in the following table. 
Crosswood reservoir was also visited, but not till November, 
by which date the water had risen and covered any places 
on which Riccias may have grown. 

I may mention that another liverwort, Yossombronia 
cristata, Lindb., was growing plentifully along with the 
Riccias at most of the reservoirs. 

Photographs of living plants of the five Aicciw, taken by 
my son, W. Edgar Evans, are reproduced in the accompany- 
ing Plate. 

TABLE sHoOWING DisrripuTion or Riccias aT THE RESERVOIRS 

AaRoUND EpinpureH IN Autumn oF 1905. 
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Mr. J. ALEXANDER forwarded to the Society several seeds 
and specimens of fibre from Portuguese South-East Africa. 

These included the fruitandleavesof Landolphia Watsoniana, 
L. owarvensis, L. florida, L. Kirkii, and the pod ot Afzelia 
africana. 


TRANSACTIONS AND PROCEEDINGS 


OF THE 


BOTANICAL SOCIETY OF EDINBURGH. 


SESSION LXXII. 


MEETING OF THE SOCIETY, 


November 14, 1907. 
J. Rurwerrorp Hiiy, Esq., President, in the Chair. 


The following Office-Bearers of the Society were elected 
for the Session 1907-8 :— 


PRESIDENT. 


J. Ruraerrorp Hint, Esy. 


VICE-PRESIDENTS. 


JAMES GRIEVE, Esq. 
R. Stewart MacDovaatt, M.A., 


D.Sc. 


A. W. Borruwick, D.Sc. 
T. BENNET CuaRk, C.A. 


COUNCILLORS. 


Jamms FRASER, Hsq. 
Harry F. Taae, F.L.S. 
Winuram Warson, M.D. 
James Wuytock, Esq. 
Wittiam Youne, Esq. 


Professor IsAAc BAYLEY BALFOUR, 
M.A.,M.D.,D.Sce.,F.B.S., F.L.S. 
Rosert CAMPBELL, M.A., B.Sc. 
Humpurey G. Carter, Esq. 
ALEXANDER Cowan, Esq. 
M‘Tagaart Cowan, Jun., Esq. 
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Honorary Secretary— WILLIAM CRAIG, M.D., F.R.S.E., F.R.C.S.E. 
Curator of Herbariwm—W. CALDWELL CRAWFORD, M.A., F.R.S.E. 
Foreign Secretary—Rev. D. Pav, M.A., LL.D. 
Treasurer—RICHARD Brown, C.A. 

Assistant-Secretary—J. F. JEFFREY. 

Artist—Francis M. Carrp, M.B., C.M., F.R.C.S.E. 
Auditor—Ropert C. Mruar, C.A. 


LOCAL SECRETARIES. 


Aberdeen—Professor J. W. H. Tratt, M.A., M.D., F.RS., F.LS. 
Bathgate—Ropert Kirk, M.D., F.R.C.S.E. 
Berwick-on-Tweed—FRanci8s M. Norman, R.N. 
Birmingham—W. H. Witxryson, F.L.S., F.R.M.S., Manor Hill, Sutton 
Coldfield. 
Bournemouth—Joun ARCHIBALD, M.D., F.R.S.E. 
Calcutta—Professor S. C. MAHALANOBIS, B.Se., F.R.S.E., F.R.M.S., 
Presidency College. 
Cambridge—ArtHUR Evans, M.A. 
Croydon—A. Bennett, F.LS. 
Dumfries—Professor G. F. Scotr-Enutot, M.A., B.Se., F.L.S. 
Dundee—Professor P. Gmpprs, F.R.S.E. 
East Liss, Hants—JamEs SyKES GAMBLE, M.A., C.I.E., F.R.S. 
Glasgow—Professor F. O. Bowrr, Se.D., F.R.S., F.LS. 
Se Professor J. CLELAND, M.D., LL.D., D.Se., F.R.S. 
London—WititaAmM CarrurHeErs, F.R.S., F.LS. 
Ks J. F. Durum, B.A., F.LS. 
:. EK. M. Houmas, F.L.S., F.R.H.S. 
ss Lieut.-Col. Davip Prarn, M.D., C.LE., F.R.S., F.L.S., Royal 
Botanic Gardens, Kew. 
Melrose-——W. B. Boyp, of Faldonside. 
Otago, New Zealand—Professor JamMEs Gow Brack, D.Sc., University. 
Perth—Sir Ropert Pun.ar, F.R.S.E 
Philadelphia, U.S.A.—Professor Joan M. MAcFARLANE, D.Se., F.R.S.E. 
Ryde—Groren May Lown, M.D., C.M. 
San Remo—Sir Grorew Kina, M.D., F.RS. 
St Andrews— Professor M‘InrosH, M.D., LL.D., F.R.S.E. 


$ Ropert A. Ropertson, M.A., B.Se. 
a J. H. Witson, D.Se., FLR.S.E. 
Toronto, Untario—W. R. Rippett, B.Se., B.A. 
m Professor Ramsay Wrigut, M.A., B.Sc. 


Wolverhampton—Joun FrAsEr, M.A., M.D. 
The President delivered his opening address. 


The following communication was read :— 
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A WEsT OF SCOTLAND GARDEN: ACHNASHIE, ROsNEATH, 1906. 
By the Rev. Davip Lanpssoroucu, LL.D., Kilmarnock. 


Rosneath is one of the most charming parishes in the 
whole of Scotland. It is bounded on the south by the 
Firth of Clyde; on the east by Gare Loch; on the west 
by Loch Long; and on the north by those lofty, rugged and 
sublime mountain ranges facetiously termed “The Duke of 
Argyle’s Bowling Green.” 

One never tires of the views around Rosneath Castie, 
richly adorned with remarkably varied and_ beautifully 
arranged wooding, among which an ancient avenue of yew 
trees, some of them twelve feet in circumference, is con- 
spicuous. But all the trees of the parish are thrown into 
the shade by the two famous silver firs which grow here 
near the site of the old mansion of the Campbells of 
Carrick. They are supposed to be among the first planted 
in Britain. In September 1903 they were measured by 
Messrs. Renwick and M‘Kay, who found the height of the 
one 118 feet and of the other 106; while at 43 feet the 
girth of the higher was 21 feet 114 inches, and of the lower 
22 feet 44 inches. 

The Established Church manse on the right hand of the 
road as one leaves the pier has special attractions. Here 
lived the Rev. Robert Story, father of the late Rev. Dr. 
Story, Principal of the University of Glasgow. 

The beauty of the north of the parish is no less striking. 
Here by traversing the half mile or so betwixt the main 
road and the sea we reach ground overhanging the water. 
How singular our position! In front, stretching for miles, 
are Loch Goil and Loch Long, while behind is Loch Long 
undivided. There are thus seemingly three grand lochs all 
in view from the same spot, one behind and two in front, 
while the loveliness of the two is set off by the grand 
mountains towering beyond. In the union of the sweet and 
lovely with the wild, rugged and sublime, I have seldom 
seen the equal of the spot. 

But my aim is to give some account of the botanical glory 
of Rosneath, the garden and grounds of Achnashie. 

A book has been kept giving a botanical record. It is 
written by the proprietor, Robert S. Campbell, and is arranged 
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under the following headings: Introduction, Climate and 
Position, Bulbs, Herbaceous and Rockery Plants, Heaths and 
Lilies, Flowering Shrubs, Roses, Ornamental Shrubs, Grasses 
and Climbers, Hardy Shrubs and Trees, Bamboos, Birds. 

The Introduction states that the garden was laid out in 
the beginning of last century by Mr. Angus, who was then 
proprietor. The Rev. Dr. Campbell of Row, a clergyman 
very highly respected by all who had the pleasure of his 
acquaintance, came to Achnashie in 1869, and died there in 
1872. By him, and afterwards by his widow, who resided 
there till 1881, trees and shrubs were added. In 1884 three 
sons who were then the joint proprietors of Achnashie came 
home on leave from India, . 

A feu of several acres of land adjoining allowed of the 
Achnashie grounds being laid out to much greater advantage 
and further improved by the planting of clumps and belts 
of conifers and other trees. In 1898 Sir James M. Camp- 
bell, then the sole proprietor, came home finally from India, 
and from that time resided at Achnashie until his death in 
1903. He spared neither time nor money in developing the 
place to the utmost. The result is that Achnashie is now, 
in many respects, the most remarkable garden of the West of 
Scotland. 

The garden and grounds face the east and are open to the 
sun in the south. They are most exposed to the N.W. 
winds, and sometimes suffer a good deal from them, There 
is an average yearly rainfall of 55 inches. In the great cold 
of 1894-5 the thermometer sank to 6° when at the Queen’s 
Park, Glasgow, it was 2° below zero; and at Lamlash, Isle 
of Arran, 22° above it. The soil is rather heavy and some- 
what peaty ; but it is thoroughly drained. 


BuLbs.— These begin with snowdrops and winter acogite, 
both of them flowering in the end of January ; crocuses, 
scillas and chionodoxas in February and early March; dog’s 
tooth violets, grape hyacinths, and early yellow daffodils in 
March ; yellow daffodils of all kinds in full glory in early 
April; white norcissus and tulips in the end of April; and 
bluebells in May. These bulbs, in all their varieties, are 
planted throughout the grounds, with the result that the 
garden and orchard and the field from the middle of April 


Nov. 1907. } A WEST OF SCOTLAND GARDEN, 293 


and early May are a wonderful sight. It may be mentioned 
that the narcissus and the daffodil multiply rapidly ; that the 
Snowdrop, winter aconite, chionodoxa and grape hyacinth, 
common seilla and Seil/a nutans, do splendidly, but hyacinths 
and tulips deteriorate when left in the ground—hyacinths 
falling off rapidly, while tulips flower year aftei year, but 
the flowers become poor. Dog's tooth violets are very satis- 
factory, as are also several kinds of iris—J. germanica ; 
L. sibiricea; I. Kempferi ; I. Xiphium, and I. riphioides,” 


FLOWERS IN WINTER.—We are ready to regard winter as 
flowerless. How far this is from being the case at Achnashie 
appears from the following extract: “In 1906, with a mean 
minimum temperature in January of 38°13, the following 
were in bloom: Christmas rose, hellebore, walltlower, hepatica, 
primrose — various colours, polyanthus, lithospermum, St 
Bridget anemone and Anenome blanda, yellow fumitory, creep- 
ing forget-me-not, large periwinkle, small periwinkle, double 
white arabis, sweet coltsfoot, and lungwort.” 

When there is so gallant a show in winter it may be 
surmised how brilliant it is in spring and summer. 

We, however, pass this as well as that of autumn, and give 
the notes on the following :— 

Acanthus.—“ On the lawn this does excellently and has 
flowered two years—in October 1903 and October 1906. It 
is covered well with manure in winter.” 

Gunnera scabra (prickly rhubarb).—‘ Near the stream this 
plant is very fine in the end of summer and in autumn until 
damaged by frost or severe storms. Measured October 1906 
—stem, 5 feet 6 inches; leaf across, 5 feet 1 inch.” 

Funkia (bantam lily).—‘< F. Sieboldiana, F. laneifolia var. 
albo-marginata, F. undulata var. varieguta, F. ovata, bloom 
well.” 

Parnassia palustris (grass of Parnassus).—“ This” (which 
competes with buckbean (Menyuanthes trifoliata) for sup- 
remacy as being the most beautiful of all our native flowers) 
“does well on the wet part of the bank and blooms in 


September.” 


Heatus anp Liuins.—Heaths are represented by five 
varieties of Menziesia and fifteen of Hrica. Of lilies there 
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are seventeen varieties, and regarding them we have 
the following notes :—“ Lilies do very well; but they are 
a good deal affected by the varying weather of different 
seasons. A dull, damp time coming when they are in bud 
keeps them much back, and they are often terribly battered 
by a turn of wind and rain when they are coming into full 
bloom.” 

Lilium auratum “in all its varieties, and also Z. candidum, 
find our soil too cold in winter. They deteriorate and need 
to be renewed to give satisfaction. The other kinds do not 
suffer, and some of them, particularly Z. speciosum and 
L. Szovitzianum, thrive splendidly.” 

“ We have some years a magnificent display of Z. auratwm, 
In 1898 a bed with 64 stalks and 486 blooms.” 

L. Henryi.—* This year (1906) one stem was 8 feet high 
with 30 blooms. JZ. gigantewm.—10th July 1901, one stem 
was 8 feet 4 inches high with a number of blooms. J. 
Szovitzianum blooms beautifully in July; LZ. speciosum, var. 
roseum, and ZL. album, var. Kretzeri, particularly well in 
September and October; LZ. pardalinwm in July.” 


FLOWERING SHRUBS.—* Flowering shrubs, such as azaleas, 
rhododendrons, kalmias and the like, do exceptionally well at 
Achnashie. They seem to like the soil and the climate, and 
the time when they flower (May and June) is at Rosneath 
the dryest and brightest of the year. The azaleas and the 
hybrid rhododendrons begin to flower about or soon after the 
middle of May, and are at their best in the first part of June.” 

Next comes a list of the best azaleas and rhododendrons, 
followed by the note: “The position and arrangement of 
the grounds display these shrubs to the greatest advantage. 
The lawn and grounds sloping up from the sea to the house, 
and behind the house and garden the steep bank with its 
terraces and winding paths give an opportunity of seeing 
the shrubs from below and above, and give many effects of 
brilliant colouring which could not be had on level ground.” 

Himalayan Rhododendrons—*In 1901 and 1902, as an 
experiment, we planted several Himalayan rhododendrons. 
They grew well, but did not begin to bloom till this 
year (1907). They were 2. arborewm, R. Luscombei2 R. 

1 This is a hybrid.—Ep. 
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barbatum, R. cinnamomeum, R. Thomsoni, and R. ecinna- 
barinum.” (At Cromla, Corrie, Isle of Arran, R. arborewm 
did not begin to bloom till thirty years planted.) 

Camellia. Two plants of the double pink were planted in 
1902. They have bloomed this year (1907).” 

Magnolia.— M. conspicwa was planted in 1885. It blooms 
freely. as does also IZ, Sowlangeana, planted more recently.” 

Among a great variety of other shrubs the following may 
be mentioned :—* Fuchsia grown as bushes, hedges, and on 
walls and trellises. We prune freely, and cut the hedge 
down every year. It grows to the height of about 4 feet, 
and flowers freely.” Daphne Mezerewm (white and pink) ; 
Diervilla florida (Weigela rosea), and W. precox; Choisya 
ternata ; Deutzia; Spiraea; Forsythia ; Leycesteria; Olearia ; 
Buddleia ; Pittosporum euyenioides, ete. 


RosEs.—Four pages are devoted to roses. I mention 
only one—the Banksian. This rose is much cultivated in 
Southern Europe, and travellers are familiar with it and 
desire to have it at home. For half a century one has 
grown luxuriantly overhanging the front door, looking east, 
of Cromla House, Corrie, Isle of Arran. One summer it 
had buds, but they did not expand. Has it succeeded at 
Achnashie? Yes. “One was planted here in 1897, against 
the south wall of the house, the dryest and most sunny 
position. Everything was done for it, but in vain. There 
was no bloom. Something uncommon had to be done if we 
would have success. A thought occurred. This year (1906) 
the roots of one planted in 1897 were pruned, The chastise- 
ment was effectual, and it bloomed. It is evident that it is 
most likely to bloom should it be grown in poor soil.” 

I only add that 24 species and varieties of tea-rose and 
hybrid tea-rose are mentioned as having been “ found most 
satisfactory”; and the same commendation is bestowed upon 
15 hybrid perpetuals—the names given of both. A list is 
also given of 14 pillar roses. “These are a great feature 
in the Achnashie garden, and they flourish particularly 
well.” 

Two notes are added. First. “It is much better to have 
iron than wooden pillars, arches and trellises, as there is great 
danger of the wood giving way just when the roses have 
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grown to their greatest beauty. Second. Iron supports and 
wire, if galvanised or painted, in no way injure the roses 
grown over them.” 


ORNAMENTAL SHRUBS, GRASSES AND CLIMBERS.—I might 
mention a number of these, but there is one so rare and also 
so specially attractive—the exquisite Japan maple—that I 
confine myself to it, giving in full what is recorded. 

“ Acer japonicum (the Japanese maple) is one of the 
greatest ornaments of the Achnashie garden and grounds. 

“We have several varieties, all of which do well. They are 
lovely with their early shoots in spring, and in the beginning 
of summer they are exceptionally beautiful. All summer 
they are excellent, and in autumn the brilliancy of their 
changing leaves is very striking. They were introduced to 
the garden in 1885. Two of these have grown into particu- 
larly fine plants. On 18th October they measured : 

“A. palmatum, var. disseclum ornatum, 4 feet high ; 24 feet 
in circumference ; stem 104 inches in girth. It is a beautiful 
compact. weeping bush with branches and leaves hanging 
thickly and gracefully to the ground. It is difficult to say 
whether it is more beautiful in June in its full fresh foliage, 
or in October when its leaves become of a wonderfully 
brilhant colouring ere they. fall. 

“A. alropurpureum, var, palmatum, height 8 feet 6 inches ; 
circumference 24 feet; girth of stem 9 inches. This is of 
quite a different habit from the other, growing tall; branches 
open and spreading and away from the ground. It is very 
beautiful in spring and early summer, but in autumn the 
leaves wither very early. 

“Gratified by the suecess of these two, between 1899 and 
1903 we got a number of additional varieties which have 


done excellently—those which were fortunate in situation, 
splendidly.” 


The following is our list :— 


Acer japonicwm, var, versicolor. 


» ‘3 »  roseo-marginatum. 
ie 7 »  roseo-marginatum dissectwm. 
%» i » polymorphum purpurewm. 


53 5 aureum. 
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Acer japonicum, var. palmatum sanguineum. 
» » ~ ss atropurpureum. 
dissectum. 
dissectum ornatum. 
septemlobum elegans 
purpureum. 


CLIMBERS.—I only mention that nine species and varieties 
of these elegant plants are recorded. 


Harpy SwHruss.—Among these, seven varieties of the 
hawthorn are given. Of one of them—Crategus Carriérei— 
it is mentioned that “the berries are as large as cherries.” 


Bamsoos.—I confess that I had no idea that bamboos 
could be grown suecessfully in this country. About ten 
years ago, however. happening to-be at Rosneath, a kind 
lady, knowing my love of plants, took me to Achnashie. All 
was beautiful and attractive. But I was amazed at the sight 
of the bamboos. I could hardly believe that I was in 
Scotland. It seemed to me as if I had been transported to 
the south of Europe, if not nearer to the equator. In his 
garden-book Mr. Campbell devotes considerable space to 
them and his experiments with them. I give the preface 
in full. 

“The beginning of growing bamboos at Achnashie entirely 
out of doors was made in 1880. In 1871 we had re- 
ceived some small plants of Arwaudinaria (Thamnocalamus) 
Faleoneri in pots. They were kept in the pot for some years, 
being placed in the verandah in summer but taken into the 
greenhouse in winter. In 1880 the experiment was made of 
planting some of them from the pots to the open soil. It 
was successful. They did well, and increased in size. In 
the spring of 1885 they were planted out in an excellent 
situation, sheltered from strong winds, and open to the sun. 
They did admirably, and grew into two large clumps reaching 
204 feet in height by the end of 1904. 

“From these clumps from time to time plants were taken 
and clumps were formed in different parts of the ground, 


proving very ornamental. 
“No attempt was made to get any other kind of bamboo 
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till 1896, when my brother, Sir James M. Campbell, who was 
at home from India for a short time and was living at 
Achnashie, got a plant of Arundinaria japoniea (métaké) 
from the Rev. Dr. Watson, Largo. 

“Two years later, when my brother retired from the Indian 
Service and settled at Achnashie, he procured a considerable 
number of other bamboos of different kinds. Of these one 
or two failed, being unsuitable, or not suiting the places in 
which they were planted; but the rest did well. Encouraged 
by this, several more were got in 1900 and 1901, and two in 
1905—thus raising the number of species or varieties to a 
quarter of a hundred.” I give the notes regarding a few. 

Arundinaria (Thamnocalamus) Faleoneri—Planted 1885, 
1906—height, 20 feet 34 inches; circumference, 20 feet at 
5 feet. It stood 26 degrees of frost in 1895 without injury. 

Arundinaria nitida.—Planted 1900. October 1906— 
height, 9 feet 6 inches. By far the daintiest and most 
attractive of all its genus, and also exceptionally hardy. 

Arundinaria japonica (métaké),—Planted 1896. 1906— 
height, 10 feet 8 inches; circumference, 15 feet, 

Arundinaria Hindsii.—Planted 1901, transplanted 1908. 
1906—height, 7 feet. 

Bambusa fastwosa,—Planted 1900. 1906—height, 8 feet 
8 inches. “This very stately and noble plant stands out 
quite conspicuously among its fellows.” See Bamboo Garden, 
p. 105, 

Bambusa nana,—Planted 1901. 1906—height, 3 feet 
6 inches, 

Bambusa palmata.—Planted 1898. 1906—height, 5 feet 
6 inches; circumference, 13 feet. Very flourishing. It is 
conspicuous for the great size of its leaves. 

Phyllostachys aurea,—Planted 1898. 1906—height, 8 
feet 9 inches. 

Phyllostachys Henonis.—Planted 1900. 1906—height, 
10 feet; circumference, 12 feet. “The embodiment of 
every grace to which plant life is heir.” See Bamboo 
Garden, p. 149. 

Phiyllostach ys mitis,—Planted 1898, transplanted. 1906— 
height, 7 feet. “In pride of stature this is the noblest of all 
the bamboos generally cultivated in our country ” (Britain), 
See Bamboo Garden, te Ly, 
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FLOWERING oF BAmBoos at ACHNASHIE.—‘ It was not till 
the summer of 1904 that any bamboo flowered at Achnashie. 
The first to do so were Phyllostachys nigra and Arwndinaria 
Simoni, both in that year; while Phyllostachys Henonis did 
so in the following, and Thamnocalamus Faleoneri in 1906. 
Though plants should bloom frequently, the seed fails to ripen. 
At Achnashie, however, seed was obtained from Arundinaria 
Simoni in 1905, and in 1906 from Thamnocalamus Falconeri. 
The seed of both has been sown and has germinated; so 
that we have plants of both from home-grown seed.” 

The following notes are given:—First, seed germinates 
more quickly when it has been allowed to become perfectly 
hard and dry. Second, the seed requires considerable heat 
—only in the stove-house does it spring satisfactorily. 
Third, birds are fond of the seed. Fourth, before flowering 
the plants become brown and the leaves fall, causing the 
plants to look miserable. 


BIRDS OF ACHNASHIE GARDEN. 


“No account of Achnashie and its garden and grounds 
would be complete without reference to the birds which add 
so much to the beauty and enjoyment of the place.’ A list 
is therefore given of the birds seen during the years 1900-— 
1906, with notes regarding them. These are under the 
headings— 


1. Residents all the year.—A list of seventeen. 

2. Residents seen occasionally.—A list of fourteen. 

3. Summer visitors.—A list of nineteen. 

4. Autumn visitors.—A list of three (siskin, redwing, 
fieldfare). 

5. Game birds.—A list of four (snipe, woodcock, grouse, 
pheasant), 


6. Birds on the shore and on the loch within half a mile 
of Achnashie.—A list of thirty-two. 
Special notes are given of five birds, from which I take the 
following extract :— 
“ Tringa alpina (dunlin, sea-lark, commonest sandpiper).? 
Arrives about the middle of April; generally seen at first 
in pairs. During summer parent birds are seen with their 


1 Mr. Wm. Evans, F.R.S.E., says this description applies to the Sand- 
piper Totanus hypoleucus.— Ev, 
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young. In autumn flocks of full-grown birds. Leave 
generally in October; but have been seen in November. 
The nest is only a slight hollow lined with rootlets and dry 
leaves. Eggs four in number. 

“Tn 1899 a pair raised a family on the grass between the 
road and the sea, about ten yards above high-water mark 
and close to the Achnashie landing-place. In 1900 appar- 
ently the same pair, who clearly had found their 1899 
nesting-place too public, made their nest on the bank above 
the garden near the summer-house and about 180 yards 
from the sea-shore. They raised their brood successfully, 
but had great difficulty in getting the young birds to the 
shore. It took some days to make out the journey. At 
first the parent birds were heard in the evening in great 
excitement among the laurels on the bank near the summer- 
house. They were apparently getting the young birds safe 
for the night. Next evening there was similar excitement 
among the currant bushes in the garden about half-way to 
the sea. The following day they were still heard, but ulti- 
mately they got safe to the shore. 

“In 1902, on the 6th of June, when one of the gardeners 
was working in the garden, about 100 yards from the shore, 
he disturbed a dunlin, which flew away, leaving an egg. The 
gardener went to report the matter, and when he returned the 
egg was not to be found. A pair of dunlins were seen daily 
about the garden, bank and shore; but till the 12th we 
failed to discover their nest. On the bank we found one 
with four eggs near the foot of a tree within a few yards of 
the place of the nest of 1900. It seemed clear that the 
parent birds had carried the one egg from the rockery to the 
old place up the bank, and about eighty yards further from the 
shore, and that three more eggs had been laid. The young 
birds were fledged successfully, and the parents conducted 
them by degrees to the shore. There was the same excite- 
ment at first on the bank, and by stages through the garden, 
until ultimately the beach was safely reached. The family 
party were seen in the garden, on the lawn-tennis court, and 
in the field, as well as on the shore. By the end of July the 
young birds seemed nearly grown. In August and September 
the whole party were often seen about the shore; while in 
October flocks of dunlins were often seen in the Castle Bay 
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apparently getting ready to leave. In 1903, and also in 
1904, broods were also hatched. 

“It is very interesting to watch the parent birds with their 
young upon the shore. The moment the parents call ‘ twee- 
wee-wee’ the little ones crouch motionless and cannot be 
distinguished from the stones of the beach. It is much 
more dificult for them to hide when on the grass or in the 
garden, but it is surprising how quickly the little creatures 
find cover when the warning of the parents is heard. The 
parents were terribly excited when the young ones were 
among the big laurels and rhododendrons on the bank ; but 
they became much more easy in mind when they saw their 
young on the lawn-tennis ground or the grass in the open 
part of the garden. At times a parent bird perches on the 
post of a pillar rose and watches how the little ones are 
getting on—surely an unusual thing for a shore bird. 

“ After the young birds have got safely to the shore and can 
fly, the family party sometimes comes back to the garden ; but 
when the young are fully grown the garden is no longer visited, 
the birds being seen only on the beach or near the shore. 

“ After the nests had been for two seasons on the rockery 
near the tennis court, the dunlins had become wonderfully 
tame, so that though I or the gardener came near when the 
hen was hatching, it sat quiet and seemingly unconcerned. 

“ Motacilla flava (blue-headed yellow wagtail).1—We first 
observed this wagtail in March 1901, and we have seen it 
often since. Seebohm says of it: ‘It is chiefly known as an 
accidental straggler on migration to our islands’; and Gordon 
writes: ‘Has occasionally bred in Durham; but generally 
a straggler over here on migration.’ There is, however, no 
doubt that it is a regular visitor at Rosneath, and that it 
breeds here. In December 1906 I was glad to find it at 
Christchurch, Hampshire, in Mr. Hart’s delightful collection, 
and I was much interested to learn from him that it breeds 
regularly at Christchurch. He was interested to hear of it 
being found at Rosneath, and said that he had often thought 
it curious that it was not known and acknowledged as a 
regular British bird. 

“During March, April and May 1901 we often saw a pair 


1 Mr. Wm. Evans, F.R.S.E., says this description applies to the Grey 
Wagtail Motacilla melanope.—Ep. 
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about the glen and the waterfall and its neighbourhood. We 
thought they must have a nest near, but we failed to find it. 
In the end of May we saw the parent birds with their young 
flying about the glen near the stream ; and a few days after- 
wards we saw the young birds with their parents on the 
shore at the mouth of the stream. In August we came across 
their nests on the bank of the stream under an overhanging 
ledge of rock. 

“Next year a pair were seen in the last week of March, 
during April and in the beginning of May, in the glen near 
the waterfall. On the 13th May we found their nest on a 
ledge of rock near the waterfall and about thirty yards down 
stream from the nest of the previous year. There were three 
young birds just fledged. Alas! that night was most un- 
usually cold—7 degrees of frost—and next day the young 
birds were dead. There was no sign of foul play. The 
parent birds had disappeared, and we saw them no more that 
summer, nor the following. In April 1904 and 1905 they 
returned, and were seen also in 1905 in September, and in 
1906 in May and in August. We have found no nest since 
1902; but we have not looked for one. 

“This wagtail is the smallest of all the family, and is 
easily recognised by its blue head and yellow breast, and also 
by its size, 6} inches, as compared with pied wagtail, Motacilla 
lugubris, 74 inches, and grey wagtail, If melanope, 8 inches. 

“Muscicapa grisola (spotted flycatcher)—The spotted 
flycatcher is one of the most interesting of our summer 
visitors, and adds much to the life of the garden and lawn. 
They appear in the beginning of June. They have nests 
somewhere about the place, as we invariably have a number 
of young birds about during summer. We have not looked 
for their nests; but in 1905 there was one in the ivy on the 
wall of Achnashie near the drawing-room window which we 
watched with much interest, specially enjoying seeing the 
parent birds feeding and training the young birds. The lawn- 
tennis court is one of their favourite places. The wire fence 
round the lawn gives a capital vantage position for the 
parent birds, and if is very amusing to see a little one perched 
on a croquet hoop with gaping mouth for the parent bird 
to give it a fly. Soon, however, the young gain strength and 
boldly dash from their perch to flyeatch on their own account. 


. 
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It was a very pretty sight to watch the whole family, old 
and young together, whirling, flying and flashing in pursuit 
of their rapid winged prey, and it is wonderful to see the 
number of flies, midges, and other insects which they seem to 
catch. 

“We are favoured with them till August ; but almost all 
are gone ere the end of that month, though we have noted 
one early in September ; but it may have spent the summer 
farther north, and it may have been so far on its migration. 

“ Turdus iliacus and Turdus pilaris (redwing and fieldfare), 
—One of the most interesting bird-sights of Rosneath is the 
autumn visit of large flocks of fieldfares and redwings. 

“The famous yew avenue at Rosneath by its berries seems 
specially to attract these birds, and from it they scatter to 
the gardens and shrubberies around, making, wherever they 
visit, a clearance of yew and rowan-trees of their berries. 
Having during November finished these they disperse, and 
are not seen during the winter; but in April they appear in 
large flocks in the fields near the castle, apparently preparing 
for their migration in spring. 

“The date of arrival varies, no doubt affected by the 
prevailing winds. With continuous east wind the birds come 
early; but when west and south-west winds prevail the 
arrival of the birds is delayed. We have recorded the 
following dates of arrival in the yew avenue— 


1902, November 5. 


06 se 
ie 28 
1905, saat 
1906, eee 


“Whatever the date of arrival the scene is the same. 
Large flocks of birds are busy at the berries of the yews— 
very wild, very noisy, and apparently very quarrelsome, but 
so timid that on the slightest disturbance they fly to the 
tops of a line of tall lime trees which run parallel with the 
avenue of yew, 

“Tn a few days they are much less excited, and do not fly 
away so hurriedly when any one approaches. Soon they 
begin to appear throughout the neighbourhood—a _ great 
number of fieldfares and a fair number of redwings at 
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Achnashie enjoying our yew and rowan berries; but these 
finished they are speedily away. 

“While there are large numbers both of fieldfares and of 
redwings, the former are generally more numerous than the 


latter.” 


Dr. R. Srewarr MacDougatL showed Twigs of Plum 
infested by Xyleborus dispar. 


Tos. ANDERSON, M.A., sent for exhibition a specimen of 
Orchis pyramidalis, collected by him on the Links west of 
Archerfield, East Lothian, in August 1907. The plant was 
growing close to the shore in pure sand, accompanied only 
by a scanty growth of Ammophila arundinacea, and was the 
only one he observed. 

In making the exhibit Mr. W. Edgar Evans, B.Sc., pointed 
out that this was a new county record, and referred briefly 
to previous Scottish records. The first of these was from 
Colonsay, S. Ebudes (Lightf., “ Flor. Seot.,” 1777) ; the second 
from Leven Links, Fife, 1835 (J. Knapp, Herb. Roy. Bot. 
Gard. Edin.) He exhibited specimens gathered by Mrs. 
P, Evans at Leven in 1879, but said the species was now 
probably extinct here. Later county records were Wigton 
(“ Cyb. Brit.,” 1849), Berwickshire (“ Trans. Bot. Soc. Edin.,” 
1870), Dumfries, Kirkeudbright and Mid Ebudes. 


. Mr, R. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden :— 
Caralluma adscendens, Carpolyza spiralis, Cuscuta reflexa. 
: ys ea 
Escallonia evoniensis, E. langleyensis, FE. macrantha, £. 
punctata, 4. Philippiana x punctata (raised at Royal Botanic 
Garden, Edinburgh, 1907), Oryza sativa, var, atropurpurea, 
Phenocoma prolifera, var. Barnesii, Piteairnia Roezlii, Poly- 
gonum equisetifolium. 


> 


Mr. D. M‘GLASHEN showed Ranuwneulus arvensis as an alien 
from the Edinburgh district. 


On behalf of Mr. E. M. Hotmes, F.LS., the President 
exhibited herbarium specimens of Origanwm majoranoides, 
Willd., which had been received from Mr. W. Bevan, Acting 
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Director of Agriculture, Cyprus, and from Professor W. R. 
Dunstan, Director of the Imperial Institute, London. The 
oil of origanum manufactured in Cyprus had been traced to 
this plant, which possessed some botanical interest. The 
plant had been lost sight of for a long time, and was clearly 
described by Willdenow in the “Species Plantarum,” vol. iii. 
p. 137. It is mentioned in Morison’s “PI. Hist. ,” vol. iti. 
p. 359, under the name Majorana hortensis odorata perennis, 
and was evidently known as a garden plant over two hundred 
years ago. It was remarkable that so distinct a plant should 
have gone out of cultivation, and that its name should be given 
in books as a synonym of the ordinary garden Marjoram, 
Origanum Majorana, Linn., which was an annual, whereas 
the Cyprus plant was perennial. The essential oil distilled 
from the plant had been examined in the Chemical Research 
Laboratory of the Imperial Institute, and was found to con- 
tain 82°5 per cent. of a phenol which had been identified as 
carvacrol, this being a higher percentage than that yielded 
by oil distilled from most species of origanum used in the 
manufacture of the commercial oil. 


On behalf of Mr. E. M. Homes, F.L.S., the President also 


exhibited the seeds of Sapiwm verwm, Hemsl., which yields 
the “ Virger” rubber of New Granada. 


TRANS, BOT, SOC. EDIN. VOL. XXII. YAM, 
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MEETING OF THE SOCIRTY, 
December 12, 1907. 
J. Ruruerrorp Hint, Esq., President, in the Chair. 


The President said the death on Sunday, 8th inst., at the 
Royal Palace at Stockholm, of Oscar IL, King of Sweden, 
removed the only foreign royal name from their List of 
Fellows. He became a Fellow of the Society in December 
1877. The late king occupied a distinguished place in 
science, art, poetry and literature, to all of which he not 
only made personal contributions, but promoted them by all 
the influence of his exalted station, Among his own people 
he was more like a father than a king. Mixing freely with 
them, and by personal interviews with public officials and 
private individuals, he endeavoured to get at the mind and 
understand the aspirations of the nation, and he conscienti- 
ously placed all his varied talents at the service of his 
subjects. On one occasion Bonnet, the botanist, was 
collecting alge on the shore near Stockholm when he met 
another man similarly employed. The two got into con- 
versation and found they had a mutual interest in botanical 
science. Ultimately Bonnet accepted an invitation to 
luncheon with the stranger, and expressed surprise when he 
conducted him to the royal palace. The stranger somewhat 
apologetically explained that that was the only place given 
him to live in. It was King Oscar himself whose invitation 
the astonished Bonnet had accepted, and the whole incident 
beautifully illustrated the unassuming modesty and gracious- 
ness of the cultured and peace-loving monarch and patron of 
natural science whose death they now sorrowfully recorded, 


Professor JOHN BRETLAND FARMER was elected an Honor- 
ary British Fellow. 


The following were elected Resident Fellows :— 


Mr. GrorGE Forrest, Mr. W. BAaLFrour Gour.Lay, Mr. 
J. FREDK. JEFFREY, A. L. Pearson, M.A,, B.Se., and 
GeorGE W. Scarru, M.A. 
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The following were elected Non-Resident Fellows :— 
J. W. Brews, M.A., B.Se., and Marr, Y. Orr, B.Sc. 


The following communication was read :— 


On THE Roor Cortex or Vellozia equisetoides, Baker. By 
Rey. James Warerston, M.A., B.Sc., B.D., with exhibition 
of living plant and photographs. 


Mr. James Fraser exhibited specimens of the following 
alien grasses found by him in the neighbourhood of Edin- 
burgh, all of which are new records for Britain, viz. :— 

Elymus canadensis, Linn., a native of North America; Phal- 
aris angusta, Nees, a native of the Western States of South 
America; and Bromus marginatus, Nees, a native of 
Washington, Oregon, Nevada, and other parts of the 
Western United States, which has also been found as a 
casual on wool-waste heaps in Maine. When grown in 
cultivated soil this plant seemed to agree very closely with 
Shear’s B. marginatus var. latior. 


On behalf of Mr. E. M. Houtmgs, F.L.S., the President 
exhibited living roots of an undetermined species of 
Kempferia known as “Sherungulu” by the natives of the 
tropical Northern Zoutspansberg, Transvaal. The root was 
said to be fragrant when dried, and it had been suggested 
that it might be of use for perfumes. 


On behalf of Mr. E. M. Houimss, F.LS., the President 
exhibited a herbarium specimen of Acokanthera venenata, 
Don, The plant is used in South Africa as an arrow poison, 
the bark being pounded by the bushmen between stones, and 
a decoction made and boiled to an extract in which the 
arrow tips are dipped. The plant was one of three or four 
so-called species, differing chiefly in length of flowers and 
leaves, and occurring all down the Great Rift valley from 
Arabia to the Cape of Good Hope. The Northern forms are 
A. Schimperi and A. Deflersii, and the Southern A, venenata 
and A. spectabilis, The plants owe their poisonous effects to 
a glucoside Ouabain, which when taken into the stomach is 
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not poisonous, but when injected into the blood is one of the 
most powerful poisons known, one-sixty-fourth of a grain 
being sufficient to kill a man. 


On behalf of Mr. PeTerR FENTON, the President exhibited 
the fruit of Pithecocteniwm echinatum and the seed of Mucuna 
urens from St. Helena, the seed of Entada scandens from 
India, and Bertholletia ercelsa from South America. The 
Pithecoctenium was described as a new species which does not 
appear in the “ Index Kewensis.” It was first described by 
Karl Schumann. 


In Professor Bayley Balfour’s absence Mr. H. F. Taae, 
F.LS., exhibited a portrait of Mr. Wm. M‘Nab, at one time 
chief of the gardening staff of the Royal Botanic Garden, 
and an original Fellow of the Society. The portrait, prepared 
from a calotype in the possession of Miss M‘Nab, a grand- 
daughter of Mr. M‘Nab, will appear, with an account of Mr. 
M‘Nab’s life, in “ Notes from the Royal Botanic Garden.” 


Dr. A. W. Bortawick showed specimens of a gooseberry 
shoot disease, caused by Coniothyrium sp. 


Mr. Harry F. Taco, F.LS., exhibited a specimen of a 
gooseberry bush which had been killed by the attack of a 
root fungus, Agaricus mellews, Vahl. 

‘The specimen, the exhibitor explained, was one of several 
secured during a visit to Kent, where of recent years the 
losses to growers occasioned by the ravages of this parasite 
have assumed considerable proportions. In the plantation 
from which the specimen was taken large patches of goose- 
berry bushes attacked by the fungus were observed, and it 
was estimated in this one plantation alone over a thousand 
plants were affected. 

It was pointed out that when once the mycelium of the 
fungus had established itself in the roots and stool of a tree, 
nothing could be done to save it, and plants so affected ought 
certainly to be destroyed. 

The difficulties of combating fungal diseases of this kind, 
Where the mycelium of the parasite is able to spread from 
tree to tree through the soil, and the necessity of taking 
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active measures by destroying the affected plants when the 
disease first appears, were commented on. 


The Rey. James WarersTon, M.A., B.Se., B.D., showed 
specimens of the Jumping Bean, the movements of which are 
caused by Carpocapsa saltitans in the fruits of Sebastiania spp. 


Mr. R. L. Harrow showed the following plants from the 
Royal Botanic Garden :—Aphelandra aurantiaca, var. Roezlit, 
Calanthe Veitehii, C. vestita, Ceratopetalum gummiferum, 
Aydrangea quercifolia, Maxillaria grandiflora, Nerine Bow- 
denii, N. candida, Reinwardtia tetragyna, R. trigyna. 
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MEETING OF THE SOCIETY, 


January 9, 1908. 


(Sess. TERRE. 


J. Rurnerrorp Hu, Esq., President, in the Chair. 


The Treasurer, Mr. Ricuarp Browy, C.A., submitted the 
following Statement of Accounts for the Session 1906-1907 :— 


INCOME. 
Annual Subseriptions for 1906-1907 
Do. Arrears . 
Transactions sold : : : 
Subscriptions to Illustration Fund . 
Interest on Deposits in Bank 
Excess of Expenditure over Income. 


EXPENDITURE. 
Printing (including Transactions for 1906-1907, 
£30, 17s. 8d.) : 
Rooms for Meetings, Tea, ete. . 
Stationery, Postages, Carriages, ete. . 
Fire Insurance on Books, ete. . 


Srate oF Funps. 
Amount of Funds at close of Session 1905-1906 


Dedwet—Decrease during Session 1906-1907, as above . 


Funds as at close of Session 1906-1907 
Being :—Sum in Current Account with 


Union Bank of Scotland Ltd. . £39 
Sums in Deposit Receipt with do. 14410 9 
Due by Treasurer. P : 1 


£184 19 5 


Less—Printing Accounts out- 


standing . : . 43 


As above 


£39 Q 0 
14 oo 
3-10. 9 
3.0 0 
410 9 
2 611 

£53 17 8 

£43 7 2 
610 0 
3.15 6 
0 -aG 

£53 17 8 

£143 19 2 
22 O01 

E14 Tees. 

141 12 3 


Note,—Subscriptions in arrear, 1905-1906, 15s. ; 1906-1907, £6, 15s. 


On the motion of the PRESIDENT a cordial vote of thanks 
was tendered to the TREASURER, and to the AuDIToR, Mr. 


R. C. Minar, CA, 
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The following was elected a Resident Fellow :— 
Mr. D. W. THomson. 


The following communications were read :— 


POTAMOGETON PENSYLVANICUS, CHAM. ET SCHLECHT., INTRO- 
pucED TO ENGLAND. By ArtTHuR BENNETT, F.LS. 


So far as I know no authenticated case of the introduction 
to the British Isles is known of a species of Potamoyeton, and 
elsewhere we have no knowledge of such, the supposed case 
of P. erispus to N. America’ having proved to be an error; 
though there is evidence that evispus has been introduced from 
the east coast of the United States to Arizona, suggested by 
the late Dr. Morong as due to the agency of birds. 

What seems-to be an undoubted case is the finding of the 
above well-known N. American species by Miss Vigurs 
in a canal at Salterhebble Bridge, near Halifax, Yorkshire, 
in July 1907. Her brother, Dr. Vigurs of Newquay, Corn- 
wall, kindly sent me three sheets so collected, and added, 
“JT can make nothing of the pondweed.” 

It is a species that has had many names. By the earlier 
American botanists—Michaux, Pursh, Rafinesque, etc.—it 
was called natans var. 6, fluitans, heterophyllus, ete., and 
no definite name came to be accepted until Professor 
Tuckerman described it very fully under the name of P. 
Claytonii in the “American Journal of Science and Art,” 
ser. 1, xlv. 38, 1843. But many years before this Bernhardi 
had sent specimens to Wolfgang, who described it as 
P. pumilus in Roemer and Schultes’ “Syst. Mant.,” i. 354, 
(1827). At about the same time, but really earlier in that 
year (in April), Chamisso and Schlechtendal in their 
monograph of the genus in “ Linnea,” il. (1827), deseribed a 
P. pensylvanieus from Philadelphia which Willdenow had 
in his herbarium, Tuckerman when in Europe saw these 
specimens at Berlin, and initialed them as his Claytonti. 
Still nothing came of this until 1885, when Dr. Kichler (the 
then Curator) sent me all the specimens of the genus in 
Willdenow’s collection. This and the study.of Rafinesque’s 


, , z 
1 Morong, “ Mon, N. American Natadace. 
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paper in the “ Medical Repository” of 1808 and 1811, and 
the “Critical Review” of 1817, led me to try and trace out 
its real name. There was no doubt Wolfgang’s pumilus was 
the plant, as Dr. Lange sent me an original specimen from 
Bernhardi, and pensylvanicus and Claytonii were certainly 
the same. Then Dr. Morong (/c.) adopted the name P. 
Nuttalii, which occurs in the same volume of “ Linnea,” but 
on the page before pensylvanicus. He has been followed by 
Dr. Gribner in Engler’s “ Das Pflanzenreich,” Heft 31, 1907. 
Dr. Morong seems not to have noticed Tuckerman’s remarks 
on the figure of the fruit of Nuttalii in the “ Linnea.” The 
result of this naming is that pensylvanicus is certain, that 
Nuttalit is not, as we have no specimens, so far as known, in 
any European herbarium. But there is Rafinesque’s name 
of P. epihydrum, “Med. Rep.,” 2nd Hex. v. 354, 1808. He 
there says his plant is the same as Michaux’s natans var. 
6, of his 1803 Flora In the Vienna Herbarium there is a 
specimen named “ P. natans, Michaux. In iluv, Virginia. 
Beyruth.” This is P. Claytonii. This of course makes it 
likely that Rafinesque’s name may have to be accepted, but 
no specimens so named by him are known, A specimen from 
him (no date) in the Delessert Herbarium at Geneva named 
“ P. fluitans Auct. Am.” is Claytonti. It is the only specimen 
of Rafinesque’s that I have seen. And the earlier American 
botanists (Pursh, Bartram, ete.), named it P. flwitans, 

In North America it occurs in the British Possessions in 
Vancouver’s Island, British Columbia, Upper and Lower 
Canada, New Brunswick, Nova Scotia, and Sable Island. 

In the United States, Maine (Fernald !), south to Georgia 
(Glasgow Herb.!), New England! to Oregon !, Washington 
Territory ! and California!; in Jamaica! and Porte Rico }. 

It is probable it has been introduced with cotton in some 
way; it occurs in the States where this is grown—i.e. Virginia }, 
Carolina !, Georgia !, Tennessee !, Louisiana }, ete. 

I have asked the author of the “Flora of Halifax,” 
Mr. Crump, to investigate the spot next summer, and make a 
complete list of the plants with which it is associated. Miss 
Vigurs names the following as having been observed by her: 
Potamogeton erispus, Linn., Elodea, a Ceratophyllum. Glyceria 
aquatica and Alisma Phontge were growing with or near it. 


' “Fl. Boreali Americana,” 2 vols., 1808. 
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THE FLorA or PrINcE CHARLES FORELAND, SPITSBERGEN. 
By R. N. Rupmose Brown, B.Sc. (Communicated by 
the Secretary.) 


In the summer of 1906 the Prince of Monaco landed an 
expedition under Dr. W. S. Bruce on the little-known island 
of Prince Charles Foreland, the most westerly island of the 
archipelago of Spitsbergen. Six weeks in July and August 
were passed ashore, and though the work of the expedition 
was in the main restricted to surveying, a small collection 
of plants was made. In 1907 Dr. Bruce again went to Prince 
Charles Foreland and spent the whole summer from June to 
September on the island. A further collection of plants was 
made, containing several species not included in the previous 
year’s collections. Dr. W. S. Bruce kindly asked me to 
undertake the description of these two collections, and they 
form the subject of the present paper. 

Previous to Dr. Bruce’s exploration of Prince Charles 
Foreland our knowledge of the island was very meagre. The 
Swedish Spitsbergen expedition of 1898 under Dr. A. G. 
Nathorst landed on the island in July of that year, and 
collected 29 species of flowering plants. Anterior to this 
date no species had been recorded from the whole island 
with the two exceptions of Chrysosplenium alternifolium and 
Draba leptophylla. Dr. Bruce’s collections contain a total of 
55 species of vascular plants. It must be remembered that 
the flora of the whole Spitsbergen archipelago as now known 
includes barely 200 species of vascular plants. The collections 
lack several common species well known from Spitsbergen, 
but surveying expeditions, as I have mentioned was the 
case with Dr. Bruce’s, have few opportunities and little time 
available for systematic collecting. Such gaps therefore as 
exist in these collections in all probability will be filled on 
a future occasion. Three species found on the Foreland by 
Drs. Andersson and Hesselman in 1898, namely, Cardumine 
bellidifolia, Sagina nivalis, and Sawtfraga hieraciifolia, do not 
occur in Dr. Bruce’s collections. These bring the total 
number of species known from Prince Charles Foreland up to 
58. The Foreland specimens include no species not known 
from other parts of Spitsbergen, and the flora is entirely 
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a European one, containing no characteristically American 
elements. It might have been expected that certain 
American forms from Greenland would have been found on 
this island, since it is the most westerly outlier of the 
European arctic regions; but it is not the case, and in all 
probability the Greenland Sea sharply divides American and 
European arctic regions biologically as well as topographically. 
The flora of the Foreland therefore presents no aspects of 
great interest, unless it be the entire absence of this American 
element. 

A few brief notes as to the nature of the soil and the 
physical environment may be of interest. The island is some 
fifty-five miles long by six broad, and is separated from the 
mainland of Spitsbergen by a narrow sound varying from 
eight to two miles in breadth. The interior is very mountain- 
ous, rising to a height of 3850 feet in Mount Monaco, but 
there are extensive stretches of level ground towards the 
south end, and to some extent also at the north-east. Many 
of the valleys are filled with glaciers, particularly on the 
east coast, but only on that coast do some of them reach the 
sea; the northern and southern parts of the island are un- 
glaciated. A raised beach of half a mile to two miles in 
breadth almost encircles the Foreland and is clear of snow 
from June until September, except in the most sheltered 
spots. The west coast has afar more luxuriant vegetation 
than the east coast, which is often barren, but, Dr. Bruce says, 
“even on the west coast there are sterile parts, and one not 
unfrequently passes abruptly from the flowery region into a 
veritable desert.” Peat bogs are not uncommon, and they 
support a rich vegetation. At the foot of many of the hills 
a talus occurs, on the upper and more level parts of which 
vegetation is relatively abundant, particularly with a southerly 
or westerly exposure. This is no doubt largely due to the 
inereased fertility of the soil in such spots where birds’ 
nesting-places are always to be found, but certainly other 
contributing factors are the more direct insulation and the 
tendency of the soil to be drained of its cold water and thus 
to become more physiologically suitable for root absorption to 
take place. 

The rapidity with which Arctic plants complete their 
reproductive processes in the short summer is well known, 
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and Dr. Bruce notes the fact that on Middle Edinburgh Isle 
a week after the thick snow had disappeared Saxifraga 
oppositifolia was in full bloom. This is the earliest species 
to flower in the Foreland, while Cardamine pratensis is the 
latest, being in full flower at the enc of August and beginning 
of September. In early September, when the first falls of 
snow take place, many plants are still in flower, though 
fruiting is then general. Saxifraga aizoides, Potentilla emar- 
ginata, and Cardamine pratensis were all gathered in flower 
at this time, and “grasses in fine condition showed their 
delicate heads through the snow.” 

My thanks are due to Professor J. W. H. Trail, F.R.S., for 
much valuable help; and I must also express my indebtedness 
to Dr. C. H. Ostenfeld, especially in reference to the species 
ot Poa and certain other grasses, to Dr. H. Dahlstedt for his 
opinion on a species of Zaraxacum, and to Professor I. Bayley 
Balfour, F.R.S., for facilities in the herbarium of the Royal 
Botanic Garden, Edinburgh. Dr. W.S. Bruce, who entrusted 
the collections to me, has earned my further obligations by 
the excellent state of the specimens and the many valuable 
notes he took in regard to them. 
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{ANUNCULACEA, 
Ranunculus Pallasii, Schlecht. Several specimens from 
swampy places on the west coast towards the north; in 


full flower in August. 

Ranunculus. hyperboreus, Rottb. In very wet places near, 
Vogel Hook and at Cape Cold. 

Ranunculus pygmeus, Wahlenb. A few specimens from the 
north end of the Foreland. It is apparently not common, 
but being very inconspicuous might easily be overlooked. 
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Ranuneulus nivalis, Linn. On plains at south end of the 
Foreland; in full flower in August. 

Ranunculus sulphureus, Sol. (R. altaicus, Laxm.). One of 
the common species. Specimens from Cape Cold and from 
near Vogel Hook. It grows luxuriantly in places to a 
height of over 15 inches, particularly on a mossy or peaty 
soil. Smatler specimens approach very closely to the last 
species. 


PAPAVERACES. 


Papaver radicatum, Rottb. (P. nudicaule, Linn.). A 
common species, often of luxuriant growth. Near Vogel 
Hook and on plains at south end of Foreland. 


CRUCIFERA. 


Cardamine pratensis, Linn, A species represented by 
specimens from various places on the west coast. In full 
flower in August and September, the latest of any species 
on the Foreland. 

Draba. In determining the species of this very variable 
genus I have followed Gelert, who reduces the Arctic forms 
to ten species, of which five are found in Spitsbergen. 

Draba alpina, Linn. Specimens from Cape Cold and 
vicinity, and from near Vogel Hook. In flower in July; in 
fruit in August. 

Draba «alpina, Linn., var. A much smaller, densely 
cespitose form, with short and slender flower stalks. <A 
little south of Vogel Hook on the west coast. 

Draba hirta, Linn. Near Vogel Hook; in flower in July. 

Draba aretica, J. Vahl. “From talus at foot of 1050 feet 
hill” at the southern end of the central range. In full 
flower in July. 

Cochlearia officinalis, Linn., var. greenlandica, Gelert. On 
west coast ; in flower and fruit in July. 

Cochlearia officinalis, Linn., var. oblongifolia, Gelert. Near 


Vogel Hook ; in flower and commencing to fruit towards the 
end of July. 


CARYOPHYLLACEA, 


‘ae f : 
Silene acaulis, Linn. A very common species growing 


vigorously, Both white and purple varieties occur. Shores 
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of Antarctic’s Bay and near Vogel Hook. Mostly on rather 
dry and stony ground. 

Melandryum apetalum (Linn.), Fenzl (Wahlbergella apetala, 
Fr.). On south-west coast; in full flower during July and 
August. 

Cerastium alpinum, Linn. Very common. Specimens 
from Cape Cold and vicinity and the northern “part of the 
west coast. Flowering almost over by the middle of August. 

Cerastiwi Edmondstonii (Wats.), Murb. and Ostenfeld (0. 
arcticum, Lange). From near Vogel Hook. 

Cerastium Edmondstonii, var. cespitosum, Malmgr. Below 
Mount Monaco, west coast; in full flower in July. 

Stellaria longipes, Goldie. North-west coast and plains at 
south end of Foreland and Cape Cold. 

Stellaria humifusa, Rottb. A single specimen of this very 
common Arctic plant from near Vogel Hook. 

Alsine bifiora (Linn.), Wahlenb. “Talus at foot of 1050 
feet hill” at southern end of central range. 


ROSACEA. 


Dryas octopetala, Linn. Very common; the ground at 
“Camp 3% near the north end of the island was carpeted 
with this species. From various places, particularly towards 
north and south ends. In flower in July and August. 

Potentilla emarginata, Pursh (P. fragiformis, Willd., forma 
parviflora, Trauty.). On west coast, north and south of Cape 
Cold. Beginning to fruit in July and August. 


SAXIFRAGACEA. 


Saxifraga nivalis, Linn. Near Vogel Hook and at Cape 
Cold. Flowering almost over towards the end of August. 
Among the specimens is one of a very short, stunted form 
from Cape Cold, smaller in all’ respects than the typical 
S. nivalis, 

Saxifraga stellaris, Linn., var. comosa, Wahlenb. Three 
specimens from the shores of Peter Winter Bay on the east 
coast of the Foreland. 

Saxifraga oppositifolia, Linn. Probably the commonest 
plant on the Foreland, growing luxuriantly and covering 
large areas. All along the west coast, flowering plentifully 
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in June and July; in full seed in the beginning of Septem- 
ber. Abundant on the Middle Edinburgh Isle. 

Samfraga Hirculus, Linn. With its bright sulphur-yellow 
flowers one of the most conspicuous of Spitsbergen plants. 
Very common on drier ground, and in full bloom in August. 
Specimens from the north-west coast, Cape Cold and vicinity, 
and the southern plain. Particularly abundant about Cape 
Cold. 

Saxifraga aizoides, Linu. Various places on the west coast 
from near Vogel Hook to Cape Cold. In flower as late as 
Tth September. 

Sauxifraga cernua, Linn, The normal form of this species 
in Aretic regions has the terminal flower buds developed, 
and flowers freely. Cape Cold, shores of Antarctic’s Bay 
and vicinity, and north-western shores of Foreland. In 
full flower in July and August. The collection contains 
a single specimen from near Vogel Hook resembling the 
British alpine form with drooping, imperfectly developed 
flowers. 

Saxifraga rivularis, Linn, Plentiful in wet places. 
North-west coast from Vogel Hook southwards. 

Saxifraga ceespitosa, Linn. Western shores from Vogel 
Hook southwards, and in the vicinity of Antarctic’$ Bay. In 
full bloom in July; fruiting in August. 

Chrysosplenium alternifolium, Linn., var. tetrandrum, N, 
Lund. Common in wetter places. North-west shores of 
Foreland and about Cape Cold. 


CRASSULACEA. 


Khodiola rosea, Linn, (Sedum Rhodiola, DC.). A single 
very stunted specimen from “talus at foot of 1050 feet 
hill” at the southern end of central range. 


CoMPOSITA. 


Petasites frigidus (Linn.), Fr., Cape Cold. Apparently a 
rather rare plant on the Foreland. 

Taracacum arcticum (Trauty.), Dahlst. (7. phymatocarpum, 
J. Vahl), Below Mount Monaco and at Cape Cold. Fruit- 
ing in August. Dr. H. Dahlstedt very kindly gave me the 
benefit of his opinion on this species. 
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CAMPANULACEA. 


Campanula uniflora, Linn, Three specimens from Cape 


Cold. 
SCROPHULARINER. 


Pedieularis hirsuta, Linn. “Talus of 1050 feet hill” at 
southern end of central ranve and on north-west shore. 
In flower in July ; in fruit in August. 


POLYGONACE. 


Polygonum viviparum, Linn. Generally stunted and low 
growing, this species occasionally assumes a more luxuriant 
form. Near Vogel Hook, below Mount Monaco, and along’ 
the shore southward. 

Oxyria digyna, Hill. Luxuriant specimens in profuse 
flower (July and August) from near Vogel Hook. 


SALICINEA. 


Saliz polaris, Wahlenb. Common, Specimens from near 
Vogel Hook and the shores of Antarctic’s Bay. 


JUNCACES. 


Juncus biglumis, Linn, On shore below Mount Monaco, 

Luzula arcuata, Sw. Peter Winter Bay on east coast and 
near Vogel Hook. : 

Luzula arcwata, Sw., var. hyperhorea, R. Br. At north end 
of Foreland, and at Cape Cold and vicinity. 

Luzula nivalis, Beurl. North-west shores of Foreland. 


GRAMINE. 


Alopecurus alpinus, Sw. Common. From Vogel Hook to 
Cape Cold. 

Phippsia algida (Sol.), R. Br. Vogel Hook and vicinity. 

Aira alpina, Linn., forma vivipara. Very common ; north 
coast and west coast, southward to Mount Monaco. 

Trisetum subspicutum (Linn.), Beauv. Cape Cold. 

Arctophila fulva (Trin.), Rupr. (4. effusa, Lge.), forina 
depauperata, Nath. (A. Malmgreni (Ands.), And, and 
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Hessel.). Marshy ground on west coast near “500 feet 
Till,” 

Poa pratensis, Linn. Near Vogel Hook. 

Pou pratensis, Linn. forma. North-west coast. 

Poa pratensis, Linn., var. colpodea (Th. Fr.), Gelert and 
Ostenfeld. _West coast near Vogel Hook and below Mount 
Monaco. 

Pou cenisia, All. Common on west coast generally, and at 
Black Hill at north end of Foreland. 

Poa alpina, L. forma vivipara. West coast. 

Dupontia Fischeri, R. Br. West coast from Cape Cold to 
near Vogel Hook. A pseudoviviparous form from Cape 
Cold. 

Glyceria maritima (Huds.), Wahlenb., forma reptans 
(Laestad), Gelert and Ostenfeld (G. vi/foidea (Anders.), Th. 
Fr.). A mere fragment from the north-east coast, which Dr. 
C. H. Ostenfeld assures me belongs to this species. 

Glyceria angustata (R. Br.), Fr. Common; west coast in 
the vicinity of Mount Monaco, 

Festuca rubra, Linn., var. arenaria (Osb.) Lge. Apparently 
common. Cape Cold and north-west coast; also at Peter 
Winter Bay on the east coast. 


FILICES. 
Cystopteris fragilis (Linn.), Bernh., forma dentata, Hook. 
Cape Cold. 
Cystopteris fragilis (Linn.), Bernh. var, A variety with 
pinne obtuse, pinnule more diffuse and obtuse; growing 
among grass at Cape Cold. 


EQUISETACEA, 


Hquisetum arvense, Linn., forma alpestre, Wahlenb. From 
“talus at foot of 1040 feet hill.’ Specimens without fertile 
stems. 


LYCOPODIACEA. 


Lycopodium Selago, Linn. Several well-developed speci- 
mens from Cape Cold. 
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Nore on a Scots Pring TREE OF GREAT DIMENSIONS IN 
Co. CorK.! By Sir Dyce Duckwortn, M.D., LL.D. 


This grand specimen I found in a dense wood near 
Castletownshead, Co. Cork, overhanging the harbour in a 
well-sheltered position quite 100 feet above the sea. It 
measured at the base 12 feet in girth; 6 feet wp, where large 
branches began to come off, 13 feet 10 inches. It appeared 
not less than 120 feet in height, with many large branches. 

The soil was shallow on shale rock, and much ivy had 
invested it, although the ivy was dead in many places, 
resisted by the strenuous vitality of this monarch. Ferns 
grew in the forks of it, and a small ash tree had grown from 
the largest of these. I have warned Madame C. de Bunsen, 
the proprietor of the property, to have the tree cleared and 
better tended. I believe it must be at least two hundred 
years old, and it is possibly the largest, or one of the largest, 
in Ireland. 


Mr. GEORGE ForREST exhibited a selection of new and 
remarkable species of Primula trom N.W. Yunnan and 
S.E. Tibet, and submitted the following note :— 

The most interesting species shown are P. vinciflora, Franch., 
Delavayi, Franch.,and Franchetii, Pax, comprising, as they do, 
three out of the four species contained in the remarkable 
section Omphalogramma. ‘The section takes its name from 
the round and flattened form of the seed, which one might 
easily mistake at first glance for that of a monocotyledon, 

Monsieur Franchet, who identified the bulk of the col- 
lections made by Pére Delavay and other members of the 
French Roman Catholic Mission in the same district from 
which the specimens exhibited came, was so struck by their 
distinct appearance that he formed a sub-genus of them, still 
retained as a section of the genus Primula. 

It is interesting to note that the only other known species 
contained in that section is P. H/iwesiana from the Sikkim- 
Himalaya. The flora of the extension of the Himalaya 
mountains, from that point until their entrance into Yunnan, 
has up to date been untapped, but almost certainly, once 

1 For measurements of large Scots pine trees in Scotland see Dr, 
David Christison in “Trans. Bot, Soc. Edin.,” xix, (1898), p. ie 

TRANS. BOT. SOC, EDIN, VOL, XXIII. 
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the country becomes more opened up, we shall have other and 
perhaps more beautiful species added to those mentioned. 


Mr. JAMES Fraser exhibited specimens of two casual 
grasses recently found by him at Leith, both new records 
for Britain, viz.: Hordewm chilense, Brongn. (H. secalinum, 
var. chilense, Desv.), a native of South America, a continent 
from which we get very few alien plants; and a young 
Phlewm which Professor Hackel thinks is probably a young 
form of Phleum exaratwm, Hochst., a native of Asia Minor 
and very closely allied to P. grwewm, Boiss. and Heldr. 


Mr.jk. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden :—Acacia Balfowriana, Aloe 
ciliaris, Bulbophyllum comosum, Clematis grewicejlora, Clero- 
dendron splendens, Coleus thyrsoideus, Cyphomandra betacea, 
Deedalacanthus nervosus, Lycaste Skinneri, var. alba, L. 
Skinnert, var. rubella, Veltheimia glauca. 
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MEETING OF THE SOCIETY, 
February 13, 1908. 
J. Rurnerrorp Hr, Esq., President, in the Chair. 
Miss Ipa M. Haywarp was elected a Lady Member. 


Mr. PETER FENTON was elected a Resident Fellow. 
The following communications were read :— 


EXCURSION OF THE SCOTTISH ALPINE BOTANICAL CLUB 
To Kinutn, 1907. By Mr. ALEXANDER CowAN. _ 


The members left Edinburgh on the afternoon of 29th 
July for Killin, where, as usual, they made the Bridge of 
Lochay Hotel their headquarters during the meeting. 

Although the Club was here only two years before, in 
1905, the weather was then so wet as to almost entirely 
prevent systematic botanising, and for this reason it was felt 
by the Executive Committee that an early return visit to 
such a good centre would be agreeable to the members, and 
this was proved by the fact that twelve of them intimated 
their intention of being present at the meeting. Two, un- 
fortunately, were prevented at the last moment from attend- 
ing, but the number present, viz. ten, was larger than had 
attended for several years. The whole of the accommodation 
in the hotel had been secured beforehand, and although one 
or two of the members had for various reasons to leave 
before the end of the meeting, a very pleasant and, from a 
botanical point of view, satisfactory week was spent. The 
weather, fortunately, was very favourable, which the members 
may congratulate themselves on, considering the abnormally 
wet summer we have experienced. 

On Tuesday, 30th July, it was decided to drive up the 
Lochay Valley and botanise on Beinn Haesgarnich and Creag 
Mhor. There was a strong breeze, and the day was an 
excellent one for climbing. Four of the members of 
the party spent the day on Creag Mhor, while the remain- 
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ing six climbed Beinn Haesgarnich by various routes, all 
reaching the top, where the President’s health was duly 
proposed and honoured. The great find of the day was 
Carex ustulata, of which a considerable quantity was seen 
in fine flower on Beinn Haesgarnich. In addition to this, 
the following plants were found on this mountain :— 
Asplenium viride, Bartsia alpina, Botrychium Lunaria, Carex 
capillaris, C. curta, C. divica, C. paueciflora, C, pulla, C. ustu- 
lata, C. rigida, Cerastium alpinum, Cherleria sedoides, Coch- 
learia alpina, Epilobium alpinum, Geum rivale, Gnaphalium 
supinum, Habenaria albida, Pseud-athyrium alpestre, Rubus 
saxatilis, Salix herbacea, Saxifraga nivalis, S. hypnoides, 
S. stellaris, Splachnum sphericum, Thalictrum alpinum, 
Tofieldia palustris, Trollius ewropeus, Utricularia intermedia, 
Vaccinium uliginosum, Viola lutea var. amena, Viola pal- 
ustris. Meum athamanticum was found in the valley. 

On Creag Mhor the following plants were found :—Bartsia 
alpina, Botrychium Lunaria, Cerastium alpinum, Draba 
incana, Dryas octopetala, Gentiana campestris var, alba, 
Gnaphalium supinum, Habenaria albida, Potentila salisbur- 
gensis, Pseud-athyrium alpestre, Salix reticulata, S. herbacea, 
Saussurea alpina, Saxifraga hypnoides, S. stellaris, Thalietrum 
alpinum, Trollius ewropeus, Vaceinium uliginosum, 

On Wednesday, 31st July, the majority of the members 
spent the day on Cam a Chreag and Meall nan Tarmachan. 
The day was very fine and clear. The best find made was 
Woodsia hyperborea, which was found by no less than three 
members of the party, in addition to which a double-flowered 
form of Ranwneulus aeris was found, also the following:— 
Carex atrata, C. curta, C. flava, C. pauciflora, Cerastium alpinum, 
Cochlearia officinalis var. groenlandica, Draba incana, Epilobium 
alpinum, E. alsinefolium, Festuca vivipara, Geum rivale, Poly- 
stichum aculeatum, P. Lonchitis, Potentilla sal isburgensis, Ran- 
unewlus acris (double form), Rubus saxatilis, Salix reticulata, 
S. herbacea, Saxifraga hypnoides, S. nivalis, 8. stellaris, Tofieldia 
palustris, Trollius ewropeus, Vaecinium uliginosum, Veronica 
savatilis, Viola palustris, Woodsia hyperborea. 

Two members of the party, wishing to take things easily, 
spent the day on the Auchmore side of Loch Tay, where, 
among the thousands of ferns growing there on the roadside, 
some interesting varieties were found, such as Lastrea mon- 


Fes, 1908.] SCOTTISH ALPINE BOTANICAL CLUB. 325 


tana with variegated fronds and one or two forms yet 
to be tried and named, together with some varieties of 
Athyrium ff. and Cystopteris fragilis var. polydactyla.  Orchis 
maculata was found in great beauty and luxuriance in a 
marsh by the side of the road. Carex pallescens and Seutellaria 
galericulata were also found. Another member angling on 
Loch Tay brought home a basket of fine trout. 

On Thursday, the Ist of August, the party made an early 
start in order to climb Beinn Lawers. The day was fine 
though dull. Three of the party commenced the ascent at 
the burn in order to visit the Corrie. Here Myosotis alpestris 
was iound in great quantity and in fine flower, showing that 
in spite of the numerous plants taken by botanists, a con- 
tinuous supply is evidently kept up on the lower ledges by 
means of seed falling from plants on the higher and inac- 
cessible portions of the rock. In addition to this, Arenaria 
rubella was also gathered. The following plants were found in 
the Corrie and by the burn side :—Adoza Moschatellina, Aren- 
aria rubella, Chrysosplenium alternifoliwm, C. oppositifolium, 
Draba alpina, D. incana, Gentiana campestris, Gymnadena 
conopsea, Habenaria viridis, Myosotis alpestris, M. sylvatica, Salix 
reticulata, S. herbacea, Saxifraga cernua (in flower), Veronica 
saxatilis, 

The members of the party who made the ascent from the 
hotel found the following plants:—Arenaria rubella, Carex 
atrata, C. capillaris, C. eurta, C. ovalis, Cerastium alpinum, C. 
trigynum, Cherleria sedoides, Cornus suecica, Epilobium 
alpinum, Epilobium alsinefolium, Juncus biglumis, Saussurea 
alpina, Saxifraga cernua. 

All the members reached the top in safety, where they 
duly drank to the health of the President, who was present. 
A strong wind was blowing, but though the day was dull no 
rain fell, and a fair view was obtained of various well-known 
mountains. The whole of the party made the return journey 
to the hotel past Loch-na-Chat, and in the Corrie on the 
north side of the mountain considerable time was spent 
looking for Carex ustulata, but unfortunately none of the 
members were lucky enough to find a plant. 

All were more or less tired after the long day on the 
mountain, and on reaching the hotel, its comforts of various 
kinds were much in request and duly appreciated. 
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On Friday, 2nd August, the members drove about five 
miles up the Lochay Valley, and walked home, botanising on 
the way. Orchis maculata was found in great abundance all 
along the side of the road, many plants with pure white 
flowers being seen. Gymnadenia conopsea, Habenaria chlor- 
untha were also found in fair quantity, as well as Campanula 
latifolia, Epilobium angustifolium and Trollius europeus. 
Some rain fell late in the afternoon of this day, but not until 
the members had almost reached the hotel, so that they had 
the pleasant experience of four consecutive days’ botanising 
without once getting wet. 

On the whole a very successful meeting was spent; nearly 
all the well-known rare alpine plants growing in this 
district being found, the finding of Carex ustulata on Beinn 
Haesgarnich, though not on Beinn Lawers as well, more 
than compensating for other disappointments. The members 
returned home on the morning of Saturday 3rd of August. 

Before sitting down, I would like to refer for a moment to 
the Report, read a year ago, of the Club’s visit to Connemara 
in 1906. As some of you may recollect, the principal 
object of holding the meeting in that district was the re- 
discovery, if possible, of Hrica Stwarti, originally found there 
by the late Dr. Stuart during a previous meeting of the 
Club many years before, but the members had to leave 
without, as they thought, having obtained a plant. 

It is most interesting to be able to record, however, that 
a plant gathered by one of the members as Erica Mackayana 
has proved on cultivation to be true Hrica Stuarti, it having 
flowered last summer. I may add that none of the plants 
of Erica Mackayana were in tlower—they could only be 
distinguished by their foliage. 


THE Mosses AND HEpatics OF PRINCE CHARLES FORELAND, 


SPITSBERGEN. By Dr. J. Hagen, Trondhjem. Communi- 
cated by the Secretary. 


The collections described in this paper were made by Dr. 
W. S. Bruce, during his exploration of Prince Charles 
Foreland, the most westerly island of the Spitsbergen Archi- 
pelago, in the summers of 1906 and 1907. The material 
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entrusted to me consisted of eighteen envelopes containing 
unprepared mosses and liverworts, fourteen of them gathered 
on the 4th and 23rd to 27th August 1906, and four of them 
in 1907. Though the collection is rather a small one, it 
presents nevertheless some features of interest particularly 
in regard to the habit of the plants, some of them being 
stunted and woven together into compact, almost woody 
tufts, as for instance Dicranum elongatum and Jungermannia 
minuta. Others appear even at this high latitude in loose 
cushions growing in a luxuriance not surpassed by plants 
from much more southern regions, and this is the case even 
in species by no means characteristic of the Arctic zone, as 
for instance Oncophorus Wahlenbergii and Aulacomnium 
palustre. It is well known that this difference in growth 
depends not only upon the nature of the species but to a far 
greater extent upon external influences: an exposed, dry, or 
weather-beaten situation favours the formation of hard tufts, 
while a sheltered position allows the plants to develop 
freely. 

High latitudes also give their impress to the vegetation in 
another way: almost all the mosses and hepatics are found 
in a barren state. The short summer and the low tempera- 
tures are not favourable to the maturation of sexual organs, 
and in the present collection only Oncophorus Wahlenbergii is 
found with fruits ; even this species is only in the first stage 
of fructification, and it is doubtful if it reaches maturity. 
In the same way, only one hepatic, Jwngermannia minuta, 
has developed perianths. Hypnwm revolutum has male 
flowers and Hypnum uncinatum both male and female but no 
sign of fructification, a condition which is also met with in 
the higher mountains of Norway. Another effect of the 
severe conditions is seen in the tufts of mosses rarely being 
pure but generally containing a mixture of a number of 
species. In some cases this intimate mingling of species is 
very remarkable to one who only knows them from their 
habits in more southern latitudes and in more favourable 
circumstances. 

The collection contains nineteen species of mosses and four 
of hepatics. Among the mosses one new variety occurs, 
Hypnum uncinatum, Hedw., var. fenewm, while Dicranwm 
spadiceum is a new record for Spitsbergen. 
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MosskEs. 


Oncophorus Wahlenbergii, Brid., var. Homanni, Boeck.—A 
cushion 4 to 4°5 cm. in height, with leaves more than 4 mm. 
long and with some young fruit stalks. 

Dicranum molle, Wils—Growing in cushions, sometimes 
intermingled with the preceding. 

Dicranum spadiceum, Zett.—Shoots occur in cushions of 
D. elongatum. As far as 1 know, this species has not been 
previously recorded from Spitsbergen, though it is known 
from other parts of the Arctic regions and also from Finmark, 
Siberia and East Greenland. 

Dicranum elongatum, Schleich.—Common : in some cases 
forming the bulk of tufts, in other cases mixed with various 
species. 

Dicranum grenlandicum, Brid.—A small tuft from “Talus 
at foot of 1050 ft. hill” at the southern end of the central 
range. 

Ditrichum flexrcaule (Schleich.), Hampe.—tIn a tuft together 
with Dicranum spadiceum and D. elongatum evidently growing 
on earthy soil. 

Rhacomitrium lanuginosum (Ehrh.)—Growing sparingly 
in a tuft of several species from Cape Cold. 

Webera commutata,Schimp.—A few shoots among Dicranum 
grenlandicum. 

Brywm erispulum, Hampe—Occurring in cushions of 
Hypnum uneinatum. 

Mnium affine, Bland., var. integrifolium, Wils.—Only a few 
shoots among other mosses near Vogel Hook. 

Cinclidium subrotundum, Lindb—Growing sparingly in 
tufts of Oneophorus Wahlenbergii. 

Aulacomnium palustre (L.), Sehwiigr.—Luxuriant speci- 
mens up to 9 em. in height. Cape Cold and north-west 
coast 

Var. polycephalum (Brid.), Bry. Eur. <A tall, loosely 
cohering tuft from Cape Cold. 

Timmia austriaca, Hedw.—Some shoots among Dieranwim 
elongatwm trom Cape Cold. 

Polytrichum alpinum (L.), var. brevifolium (R. Br.), Brid. 
—Oceurs sparingly among Dieranwm spadiceum and D. 
elongatum. 
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Brachythecium wdum, Hag.—An Arctic species previously 
known from various localities in the higher mountains of 
Norway. On Prince Charles Foreland it occurs in a smaller 
form markedly decumbent, in very loose tufts, or creeping 
in single individuals among grasses and other higher plants 
in moist sheltered places. Near Vogel Hook. 

Hypnum uneinatum, Hedw.—Oceurs in cushions, singly, 
or mixed with other mosses. Two forms are found, one of 
which corresponds to var. abbreviatum, Bry. Eur. The other 
is hitherto undescribed, though known from the shores of 
northern Norway, where it is abundant, but has previously 
been confounded with var. orthothecioides (Lindb.). 

Var. feneum, n. var. In cespititibus luteis, laxis, deewm- 
bentibus, raro suberectis viyens, longa/longissima, simplex ; 
folia valde hamata, longe cuspidata; fructus rari. It 
is easily distinguished from var. orthothecioides by the 
long faleate secund leaves. North-west coast near Vogel 
Hook. 

Hypnum revoluium, Mitt.—Male plants in a mixed tuft 
from Vogel Hook. 

Hypnum stramineum, Dicks.—A large tuft of only this 
species, and another in which other species also occur, 
Almost the typical form. Vicinity of Vogel Hook. 

Hypnum sarmentosum, Wahlenb.—Found in tufts with 
other species and also by itself. A single cushion, containing 
only this species, is hardly more than 2 cm. high, and is 
glossy with yellow and brown colouring. It contains plants 
varying in size,some of them approaching the type of the 
species, but the majority of them short, broad, and with less 
leaves, almost agreeing with var. arcticum (C. Jens.), from 
which they differ however in the leaves of the branches 
being sharply pointed. But great importance cannot be 
attached to this difference since specimens from Red Bay, 
gathered by Malmgren, in other characters agreeing with the 
Foreland plants, show on one and the same branch both 
obtuse and pointed leaves. The Foreland specimens may 
therefore be referred to the above variety, which it may be 
more correct to name var. pumilum, Milde (Bryol. Siles., 
p- 369), since this seems, from the description, to be the 
same as var. arcticwm. 
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HEPATIC. 


Jungermunnia quinguedentata, Huds.—Some shoots inter- 
mingled with Dieranwm grenlandicum. 

Jungermannia Flerkei, Web. et Mohr,—Occurs sparingly 
in a tuft of the following species. 

Sunyermannia minuta, Crantz—Common: in compact 
hard tufts, with a profusion of perianths. 

Blepharostoma trichophyllum (1.), Dum.—Occurs sparingly 
in company with the last species. 


ON THE PROTHALLUS OF LEPIDODENDRON VELTHEIMIANUM. 
By Wm. T. Gorpon, M.A., B.Se. (Carnegie Research Scholar 
in Geology, Edinburgh University). Communicated by the 
Secretary. (Plate VII.) 


In the Carboniferous Epoch the lyeopod alliance formed 
one of the dominant groups of plants, and contained not 
merely small forms with a habit similar to the modern 
representatives of the group, but also large arborescent 
forms. With such great differences in the vegetative parts 
we should expect corresponding differences in the reproduc- 
tive strobili which these plants produced. In Lepidocarpon, 
Miadesmia and Spencerites we see such specialisation in a 
marked degree, the seed-like form of the first two showing 
adaptation to drier conditions than lycopods now grow in. 
Others show a closer approach to Se/aginel/a in the organisa- 
tion of their strobili, though they aré still far removed from 
that genus. In general the sexual processes are the last to 
be altered by changing conditions, so the gametophyte stage 
ought to show affinities with modern forms rather than the 
sporophyte stage. Unfortunately few gametophytes are 
ever obtained, and so this method of discussing affinities is 
limited, When, however, the prothallus develops within a 
spore wall, either permanently or until fertilisation takes 
place, there is a better chance for its preservation, and in 
Lepidodendron Veltheimianum we get an example of such 
preservation. 

In the Burntisland limestone blocks, strobili of a lyeo- 
podiaceous nature occur in fair abundance, but so far none 
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have been met with in actual tissue connection with stems. 
Professor Williamson referred these strobili to the Lepido- 
dendron common in the same blocks (viz. Lepidodendron 
Veltheimianim) on the ground of their association 
(Williamson, 1872). Messrs. Kidston and Binnie, after 
research on megaspores occurring in the Carboniferous 
strata, have come to the same conclusion. The probabilities 
are, then, that these strobili were the fructifications of 
Lepidodendron Veltheimianum, and as this prothallus is in 
a megaspore identical with those occurring in the hetero- 
sporous strobili mentioned above, I have referred it to that 
species. The strobili bear microsporangia in the apical 
part and megasporangia towards the base. The megaspores 
have a thick reddish-brown coat covered by knobbed spines, 
while three ear-like lobes of the spore wall can be seen at 
the apex of the spore. In the specimen figured there are 
two of the processes referred to, and at these two places 
the wall shows a certain amount of splitting, so that the 
protuberances are at least partly due to rupturing of the 
spore coat to expose the archegonia Most of these mega- 
spores (which occur in great abundance throughout the 
blocks) have no tissue inside them, and, when we consider how 
delicate prothalloid tissue is, this is not surprising. Some- 
times, however, they are filled with scattered or broken-up 
cells, and occasionally with a continuous cellular tissue. In 
the last case it is justifiable to consider it as a prothallus. 

In the specimen figured the plane of section is almost 
radial longitudinal. It passes through the area enclosed by 
the three lobes, and which is presumably the apex of the 
megaspore, and there we should expect to see archegonia if 
they were present. While I cannot definitely say this is the 
case, there is at least a cap of small-celled tissue comparable 
with the archegonial tissue of Selayinella. Probably the 
specimen was not quite mature, for there is no distinct gap 
in the spore wall at the ear-like lobes, and this immaturity 
may explain the absence of archegonia. The rest of the 
prothalloid tissue is of larger-celled parenchyma, the line of 
demarcation being quite distinct though not constituting 
a diaphragm. This small-celled archegonial tissue at the 
apex of a larger-celled prothallus is essentially similar in 
Selaginella, while the splitting of the spore coat along three 
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directions is also shown in that genus. Hence the occurrence 
of similar tissue in similar position in the megaspore of 
Lepidodendron Veltheimianum leads to the conclusion that 
the prothallus in that species was similar to that in 
Sclayinella, As other Carboniferous Lepidodendra had 
probably a similar development, we may safely say that 
the gametophyte generation in some Lepidodendra was 
similar to that of Selaginella. 


EXPLANATION OF PLATE VII. 


Figure of megaspore containing prothallus. x48. Gordon collection, 
No. 158. a, a, ear-like lobes of spore wall; 5, cluster of knobbed 
spines all curled up together ; ¢, small-celled archegonial tissue ; 
d, large-celled prothalloid tissue on the apex of which ¢ is 
situated. 


Dr. A. W. Borruwick showed some Disease-causing 
Micro-fungi. 


Dr. R. Stewart MacDouGati showed a section of oak 
with galleries of Cossus ligniperda. 


Mr. J. Morrison, M.A., exhibited the fruit of Cariniana 
pyriformis. 


Mr. R. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden:—Amasonia calycina, 
Bryophyllum crenatum, Caladenia carnea, var. alba, Corylopsis 
paueciflora, Crassula hemispherica, Dendrobium Cordelia rosea, 
Gomesia foliosa, Hakea acicularis, Hamamelis arborea, 
H, japonica, var. Zuceariniana, Iris alata, Lindenbergia 


grandiflora, Odontoglossum maculatum, Primula x digenea, 
P, Palinuri. 


Sa is aa [Vol. XXIIL, Plate VII. 


Megaspore of Lepidods ndron Veltheimianwm. 


Wm. T. GORDON. 


a 
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MEETING OF THE SOCIETY, 
March 12, 1908. 


J. Rurmerrorp Hinz, Esq., President, in the Chair, 


Mr. J. N. ZuTSHI was elected a Non-Resident Fellow. 


The following communication was read :— 


Luminosity in Puants. By Miss BErrHA CHANDLER, M.A, 
Communicated by Dr. A. W. BorrHwick. 


The subject of luminosity in plants is an interesting one, 
from the very obscurity in which the subject is still wrapped. 
Comparatively speaking, not much research has been done 
in connection with the subject, and the cause and significance 
of this phenomenon in the majority of plants still remains a 
mystery. Investigations that have been carried out, however, 
have revealed much that is interesting, 

First of all considering the facts, and then the theories, 
we come first to the occurrence of this phenomenon in the 
higher plants. 

The so-called luminosity of the flowering plants does not 
really belong to this class of phenomena, but is possibly due 
to St. Elmo’s fire, a species of electrical phenomenon depend- 
ing on the condition of the atmosphere. But the cases 
observed were formerly explained as luminosity, and are 
interesting historically. The daughter of Linneus is said 
to have been the first to remark the light issuing from a 
flowering plant. She noticed luminous radiations being 
emitted from a group of nasturtiums (7'ropwolum majus). 
Other observers, too, have remarked the same phenomenon, 
and, curiously enough, almost without exception, in yellow, 
orange, and occasionally in red flowers, such for example as 
the sunflower (Helianthus)—garden marigold (Calendula)— 
two species of Zagetes, which the French call Rose d’Inde 
and Ckillet d’Inde. Dr. Phipson has called attention to this 
curious fact, that in almost all the cases noted of phosphor- 
escence, not only in the plant world, but even in the animal 
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and mineral kingdoms, whether we take into consideration 
the colour of the light produced or the substance which 
shines, yellow and orange tints seem to predominate, and 
appear in some way connected with the phenomenon. Pro- 
fessor Haggern, the Swedish naturalist, studied the question 
of luminosity in flowering plants very carefully. He 
observed the phenomenon more or less marked in the 
common marigold, garden nasturtium, the orange lily, and 
the French and African marigold. Thinking that the 
phenomena might be due to phosphorescent insects, he 
examined the flowers with the microscope, but no such 
organisms were found. The rapidity of the flash, however, 
led him to believe that the phenomenon was due to electricity, 
the pollen, when freed from the anthers, being electrified and 
then alighting on the petals, from which the light was 
emitted. 

The Swedish botanist, M. Fries, also observed the pheno- 
menon of luminosity in the poppy. Thinking his eyes 
deceived him, he called others, and without an exception 
all remarked the phenomenon. One can scarcely believe that 
the case observed and others similar were optical illusions, 
as Pfeffer suggests they might have been; but that these 
phenomena are in some way connected with the condition of 
the atmosphere and with electricity is undoubted, since all 
the phenomena observed took place on warm, sultry evenings. 

According to Mornay and Martius, the latex of certain 
Huphorbias is phosphorescent. Pfeffer suggests that this 
is due to oxidatory photo-chemical changes on exposure 
to the air, or perhaps that the latex is infected with 
luminous bacteria. Evidently the phenomenon has not 
been thoroughly worked out, but research in this direction 
would be interesting, 

Another interesting case of luminosity in higher plants is 
that of the potato. It is said that in a state of decom- 
position it emits a bright light. The cause is most probably 
identical with that of luminous decaying wood, the luminosity 
of which is due to fungi. The fact of the luminosity of 
decomposing potstoes was remarked by an officer on 
guard at Strasburg, who thought the barracks were on fire 
in consequence of the light emitted from a cellar full of 
potatoes, 
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Though the facts are interesting, not really much import- 
auce can be attached to the so-called luminosity of higher 
plants. It is among the lower plants, especially among the 
fungi and bacteria, that the phenomenon is more striking. 

A little moss, Schistostega osmundacea, the protonema of 
which gives forth a faint emerald-green light, was supposed 
formerly to be luminous, but it has since been clearly shown 
that the phenomenon is one of reflected light. Leaving this 
plant, therefore, out of the question, also the wonderful 
iridescence of many sea-weeds, Professor Molisch says that 
phosphorescence in the plant world may be said to be 
confined to the fungi—that is to say, bacteria and mycelial 
fungi. 

Let us first consider fungi. Many agarics exhibit the 
phenomenon of luminosity. Agaricus melleus is one which 
is most commonly met with, perhaps, but there are other 
species, e.g. A. olearius, growing at the foot of olive trees in 
Italy, A. noctilucens, Gardneri, ete. M. Delille and Fabre and 
Gardner have studied these agarics in some detail) Another 
fungus which is luminous, common in dark, damp mines, 
is Rhizomorpha subterranea. The effect of the light in 
the mines is said to be very pretty, but nowhere perhaps 
is if more beautiful than in the mines of Hesse in N. 
Germany. 

The phosphorescence of decaying wood has been shown to 
be due to the presence of fungi. Perhaps the latest work in 
this direction has been done by Professor Molisch of Prague. 
He also states that he found decaying leaves quite luminous, 
e.g. those of oak and beech The luminosity is not always 
due to the same cause. There is a byssoid fungus which is 
said to be commonly found on old willows—7helephora 
cerulea, so called from the blue colour of the mature plant. 
Xylaria hypoxylon is also responsible for the phenomenon, 
Bockman has shown that dampness is necessary for the 
luminosity of decayed wood, and made many interesting 
experiments in connection with the subject. 

To pass on to the luminosity of bacteria: considerable 
work has been done in this connection, especially in late 
years, by Molisch and by Beyerinck. The former has in- 
vestigated the cause of phosphorescence in fish and meat, and 
has shown that the phenomenon (which is of so common 
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a household occurrence, though perhaps luminous meat is 
not so familiar to us as luminous fish) is due to the presence 
of bacteria, usually B. phosphorewm. These phosphorescent 
bacteria, according to Fischer, are almost exclusively salt- 
water forms, and hence the readiness with which moist fish 
become luminous. Professor Molisch induced luminosity in 
meat by leaving it in a solution of salt in a cool place for 
a few days. A culture of phosphorescent bacteria can be 
made in a 2°3 per cent. NaCl solution, besides the ordinary 
salts and peptone, and also some source of carbon, such as 
sugar, etc. 

The same author in his work on Luminosity, has sug- 
gested luminous bacteria as a source of illumination. By 
inoculating glass flasks containing a suitable culture medium 
with phosphorescent bacteria, he obtained a “ bacterial lamp ” 
with which it was quite possible for an observer at a distance 
of one or two meters to read a thermometer or see the time 
of a watch. It has been suggested that such a lamp might 
be used in a powder magazine, or for attracting fish, as the 
flask might be sealed up and lowered into the water, since 
dead luminous flounders have been successfully used by 
fishermen as bait. Professor Molisch says that to R. Dubois 
is due the invention of this bacterial lamp. 

Beyerinck has done much interesting work in connection 
with phosphorescent bacteria. He has shown that they can 
be used as an extremely delicate test for oxygen, in the 
smallest trace of which these bacteria become phosphorescent. 
He has also used them for detecting the presence of an 
enzyme. 

Let us now briefly consider the theories that have been 
suggested as an explanation of the phenomenon of luminosity 
in plants. That luminosity is in some measure connected 
with respiration is undoubtedly the case, for, generally speak- 
ing, if the oxygen supply be cut off, luminosity ceases. That 
it does not, however, vary directly with respiration is proved 
by the fact that respiration increases up to a maximum 
temperature, whereas luminosity ceases above a rather lower 
optimum temperature. Massee maintains that luminosity 
1s a specific property of the protoplasm and not simply due 
to oxidation, There seems, however, far more in favour of 
Pfeffer’s view that certain substances are probably produced 
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during the metabolism, or more especially the respiratory 
katabolism of the cell, the slow oxidation of which gives rise to 
light, or whose action on other substances also in the cell, gives 
rise to light. Luminosity, according to this view, therefore, 
is a chemical production of light, not a specific property of 
the living protoplasm. Pfeffer’s view is closely allied to 
Dubois’ theory for the luminosity of insects” and fishes, 
though no substances, such as luciferin, and luciferase, which 
is of the nature of an enzyme, have been isolated in the case 
of plants, as in the case of Pholas dactylus. 

Of what significance luminosity is to plants it is difficult 
to say. It may not be of any direct use, except as a means 
of getting rid of waste products by burning them, so to speak. 
But since luminosity in fishes and insects seems to possess a 
significance it seems natural to search for the same in the 
plant world. Further research may reveal much, however, 
that is now incomprehensible. 


Mr. JAMES Wuytock showed a series of cut flowers from 
Dalkeith Palace Gardens. 


Dr. R. STEwarT MAcDOUGALL exhibited (1) a section of 
Pier Prop from Felixstowe ruined by 7Zeredo; (2) Branch of 
apple tunnelled by caterpillar of Zeuzera csculi, with 
caterpillar i situ from Essex. 


Dr. A. W. Bortuwick exhibited a series of specimens of 
trees and shrubs in various stages. 


Mr. R. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden :—Corydalis bulbosa, vay. 
densiflora, Galanthus nivalis, var. poculiformis, Tris histriordes, 
Iris «x per-sind, Iris X sind-per, Iris reticulata, var. Krelager, 
Iris sophonensis, Primula malacoides, Ranunculus Picarve 
(with mottled leaves), Saaifruya apiculata, 8. Boydi, S. 
Boydii, Faldonside var., S. juniperifolia, S. oppositifolia, S. 
Pauline, S. Petraschii, S. seardiea, 
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MEETING OF THE SOCIETY, 
April 9, 1908. 


J. Rurnerrorp Hii, Es@., President, in the Chair. 


The following communications were read :— 


TREES ON THE Dawyck Estate. By W. BALFOUR 
Gour.Lay, B.A. (Plates VIII—XIIL.) 


The lands of Dalwick or Dawick were held, from the 
thirteenth to the end of the seventeenth century, by the 
Veitches, a Norman-French family. In the year 1296 
William le Vache signs the Ragman Roll. The name 
appears in various subsequent charters, Vache changing to 
Vaitch and finally to Veitch. By the early part of the 
fifteenth century the Veitches are a leading county family. 
They suffered much at the hands of their impetuous neigh- 
bours the Tweedies of Drummelzier, the two families living 
normally in a state of feud. 

The Veitches were succeeded by the Naesmyths of Posso, 
in the Manor Valley—a very old county family. James 
Naesmyth, familiarly known as the Deil o° Dawick, was a 
lawyer of considerable means, which enabled him to com- 
mence the carrying out of improvements about the house and 
lands, there being great scope for work in this direction. 
He died in 1706, and was succeeded by his son Sir James 
Naesmyth of Posso, the first baronet. Sir James followed 
his father’s profession. Of Dawick in his time Pennecuick 
writes :— 

“Tt is now (1715) in the hands of Sir James Naesmyth of 
Posso, an eminent lawyer, who has rebuilt the house and 
garden, and added some more ornamental planting for the 
beauty of the place. Here in an old orchard did the herons 
in my time build their nests upon some large pear-trees, 
whereupon, in the harvest-time, are to be seen much fruit 
growing, and trouts and eels crawling down the body of these 
trees. These fish the herons take out of the river Tweed to 
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their nests; and this is the remarkable riddle that they talk 
so much of—to have flesh, fish and fruit at the same time 
upon one tree,” 

(The herons are still at Dawyck, but nest now in some high 
beeches.) The planting of trees was not encouraged by the 
rural population about this time ; for Pennecuick writes :— 

“ There are some amongst them that will not... . plant 
trees or hedges, for wronging the undergrowth, and shelter- 
ing the birds of the air to destroy their corn.” 

The first baronet died in 1720, and was succeeded by his 
son Sir James (second baronet)—a noted botanist and pupil 
of Linneus. To him we owe the introduction to Dawyck of 
oaks, horse-chestnuts, sycamores, larches, silver firs and other 
fine trees. He died in 1779, and during the following 120 
years Dawick remained with the Naesmyth family. 

In the hands of the present owner sylviculture is not 
being neglected. 

For a number of years Dawyck has been spelt with a y. 

Dawyck House stands a little over 600 feet above sea- 
level, in a part of Tweeddale which is recognised as being one 
of the coldest regions in Scotland. The annual rainfall is 
about 42 inches. 

The common larch (Larix europea) was introduced into 
Great Britain at an early date, being first mentioned as a 
rare tree in Parkinson’s Paradisus published in 1629. It 
was not until 1725 that the larch was introduced into Scot- 
land, a number of specimens being raised from seed and 
planted at Dawyck in that year. The Dunkeld larches were 
not planted till 1738. The surviving larches of 1725 are not 
as large trees as one might expect, considering their age, 
but are of weather-beaten appearance. 

The silver fir (Abies pectinata) grows well at Dawyck. A 
row of these trees was planted in 1735 at an altitude of 700 
feet. A number survive. The roots of others, long since 
departed, may still be observed. The largest of these trees 
is 115 feet high and 15 feet 9 inches round the base. From 
the valley below, the silver firs may be seen towering above 
the tall beeches of the Upper Terrace—a most impressive 
spectacle. Many of the branches have a tendency to grow 
out at right angles to the trunk and then turn up. Such 
branches are very liable to damage by storm. 
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Two venerable horse-chestnuts growing near Dawyck 
House are said to be the first of their species planted in 
Scotland. These grand old trees are showing signs of decay, 
and it is fortunate that they stand in a sheltered position. 
Their leaves change colour very early in the autumn, and 
present a glorious gradation of reds and yellows, while the 
younger trees of their kind are still green. The trees were 
probably planted about 1730. A small stream (the Scrape 
Burn) flows past the house. On its right bank stood an 
avenue of horse-chestnuts, of which only a few specimens 
now remain. Sir Walter Scott used to visit Dawyck to 
walk down this avenue. 

The drive to the old Dawick House still exists as a cart 
track. A part of it is lined by English elms planted about 
the middle of the seventeenth century. These, however, 
are poor trees. 

Beech grows well in the valley, but makes slow progress 
on higher ground. A fastigiate beech near the house is 
interesting rather than beautiful. A lime avenue dates from 
about 1730. Oaks, ashes, and syeamores grow to a fair 
size, but the few Spanish chestnuts are poor trees. There 
are many fastigiate oaks in the grounds. Quercus rubra 
grows in the park as well as does our native oak, but is 
apt to be damaged by snow in autumn before the leaves 
have fallen. 

Conifers in great variety grow in the grounds near the 
house. Among them we find :—the common larch, Douglas 
fir and Lebanon cedar ; also Picea excelsa, Abies pectinata, A. 
nobilis, A. grandis, A. concolor, A. Nordmanniana, -A. Pinsapo, 
Picea Menziesii, P. nigra, Pinus sylvestris, P. Laricio, P. 
Cembra and P. montana, Lawson cypress in several varieties, 
Thujopsis borealis, Sequoia gigantea, Araucaria imbricata, and 
a number of varieties of yew. 

About 1300 acres of land at Dawyck is wooded, but much 
of this is of little value as timber, being covered with birch 
and mountain ash. There are some fine larch woods approach- 
ing maturity. The young larch plantations are affected by 
disease, but Japanese larch of ten years old, planted in strips, 
is healthy and should prove valuable, Douglas fir grows 
well in sheltered places. Grown among hardwoods, the tops 
stand out and are apt to be damaged by wind. They should do 
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well grown by themselves. A large Douglas fir of about forty 
years old has a circumference of 11 ft. 9 ins. five feet above 
the ground. Scots pine is disappointing. Possibly the soil is 
too rich. Coming from the high Alps the Cembra pine 
might be expected to do well, but its growth, except in the 
grounds near the house, is exceedingly slow and unsatisfactory. 
The mountain pine grows luxuriantly, but is a useless tree 
and forms impenetrable thickets. There are several varieties, 
differing in habit of growth, length and colour of needles 

The young plantations of a few years ago consist chiefly 
of the ordinary European larch, but disease has broken out 
in places. Japanese larch and Douglas fir have been planted 
more recently with Menzies spruce in damp places. Ex- 
periments are being made with various pines and larches, 
while Zhuja gigantea, Lawson cypress and 7hwjopsis borealis, 
also Pinus ponderosa, P. Murrayana, P. resinosa, P. monticola, 
and P. densiflora are to be grown for timber. Of hardwoods 
which it is hoped may do well as timber trees, Fraxinus 
oregona, Betula oecidentalis, Betula lutea and Betula papyrifera 
are perhaps the most interesting. 


Dr. R. Stewart MacDovGALt showed (1) a fine specimen 
of fructification of Merulius lachrymans; (2) specimens of 
alder and birch distorted by Honeysuckle; (3) a Lance and 
Long-Range Jet for Spraying. 


THE PRESIDENT showed a commercial sample of English- 
grown Ergot of Rye. 


Mr. JAMES GRIEVE exhibited two Seedling Cypripediums, 
also specimen of Ash showing natural graft. 


Mr. R. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden :—Androsuce pyrenaica, 
Arabis Billardieri, var. rosea, Brexia madagascariensis, Den- 
drobium Victoria-Regine, Draba diversifolia, Hemanthus 
Cabre, Lobelia affinis, Ornithogalum thyrsoides, khododendron - 
Schlippenbachii, Saxifraga Burseriana, var. major, Saaifraga 
Ferdinandi-Coburgi, Shortia galacifolia, Soldanella alpina, 
var. pyrolefolia, Tetratheca pilosa. 
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MEETING OF THE SOCIETY, 
May 14, 1908. 


J. Rurwerrorp Hi, Esq., President, in the Chair. 


The following communications were read :— 


CASES OF ABNORMAL GERMINATION IN SEEDS OF PEGANUM 
Harmata. By J. W. Brews, M.A., B.Sc. (Plate XIV.) 


The seeds of Peganum Harmala contain a high percentage 
of two alkaloids, Harmine and Harmaline. 

While investigating the behaviour of these alkaloids 
during germination, I had occasion to germinate large 
nuinbers of the seeds. They were germinated under some- 
what artificial conditions, being spread out on moist blotting- 
paper in a germinator which was kept at a temperature of 
about 30° C. 

The seeds of this plant are roughly tetragonal in shape. 
The seed coat consists of two layers of large cells, and it is 
in the inner layer of the seed coat that the alkaloids occur. 

There is a considerable amount of endosperm in the seed, 
and in the centre the embryo lies, the cotyledons also being 
of considerable size. An interesting fact concerning the 
embryo and endosperm is the peculiar fluorescence shown, 
especially when the section is mounted in glycerine. 

Altogether several thousand seeds were germinated. In 
the majority of cases they germinated in a perfectly normal 
way, the radicle appearing first at the micropyle (fig. 1). 

In about 4 or 5 per cent. of the cases, however, the coty- 
ledons appeared first at the end opposite the micropyle, having 
burst their way through the seed coat, leaving the rest of 
the embryo inside the seed (fig, 2). In these cases the 
growing radicle must have been unable to force its way 
through the micropyle and the increasing pressure must 
have forced the cotyledons through at the other end. In one 
or two cases, however, it was noted that radicle and coty- 
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ledons appeared almost simultaneously, the radicle growing 
out as usual from the micropyle, the cotyledons appearing at 
the opposite end (fig. 3). 

It must be borne in mind of course that the germination 
of these seeds took place under perfectly abnormal conditions. 
It is not at all safe to assume that, if they had been germin- 
ated in soil, they would have behaved in this abnormal way. 
At the same time it is extremely likely that, if they had been 
germinated in soil, and if these abnormal cases had really 
occurred under such conditions, they would never have been 
noticed. It is very improbable that such seedlings could 
ever become fixed in the soil, or indeed survive long enough 
for the cotyledons to appear above ground. 


THE USE or ARSENIC IN HortTICULTURE. By J. RUTHERFORD 
Hii, Ph. C. 


Recently | was consulted as to what could have caused the 
death of some domestic fowls on an estate in the south of 
Seotland. It was complained that the fowls were perfectly 
well one day and found dead the next without any apparent 
explanation. On inquiry it was found that the fowls 
frequented a piece of ground which had been treated with 
arsenical weedkiller fully six months previously. The weed- 
killer contained equal quantities of arsenious oxide and 
sudium hydrate. The weeds were apparently completely 
killed at the time, but there is now upon the ground a strong 
and vigorous growth of grasses, mosses, and various weeds. 

The season had been unusually wet, and on chemical 
examination it was found the alkali had been entirely washed 
away and the soil had resumed its normal faintly acid condi- 
tion. On looking for arsenic a very different state of affairs 
was found. A little earth treated with diluted hydrochloric 
acid gave by Reinsch’s, Guitzeit’s, and the hydrogen sulphide 
tests, abundant evidence of arsenic in the soil, and this clearly 
solved the mystery attending the death of the domestic 
fowls, who had been picking up gravel from the arsenic-laden 
pathway. 

This example is typical of many similar cases which have 
come under my notice in different parts of the country, and 
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illustrates one of the dangers attending the use of arsenic in 
horticulture. 

It seems perfectly evident that though the arsenic when 
put upon the ground is held in solution by the addition of 
an alkali, it is not washed away as the alkali is, but remains 
fixed in the soil so as to be dangerous for a lengthened period. 
In one case hens were poisoned by arsenic from a pathway 
two years after it had been treated with arsenical weedkiller. 
I have not definitely ascertained in what form the arsenic 
exists in the soil. Very possibly the alkaline solution may 
be neutralised by the humic or other acids in the soil. This 
particular soil contains a distinct percentage of iron, and 
there are indications that the arsenic has probably formed 
a compound with the iron which is insoluble in water. 
However that may be, the important point is that it is 
present in quantity sufficient to render it highly dangerous. 

Another no less important point is that the presence of 
the arsenic in such quantity appears to have no effect at all 
in preventing or retarding the growth of the weeds. From 
experiments I have made, I find that weeds are speedily and 
completely killed by watering them with a solution of any 
alkaline carbonate, chloride, or hydrate. Common salt and 
washing soda effectually kill weeds. The addition of arsenic 
does not appear to add any value to the remedy. Certain 
classes of plants, such as the maritime Chenopodiacew, are less 
easily killed by common salt, and L have been told it is less 
efficacious in such places as the Orkney and Shetland Islands, 
where the whole vegetation has become acclimatised to a 
saline environment. 

An aqueous solution of arsenic applied to weeds in dry 
weather is itself fatal to the exposed parts, hut generally 
fails to kill the roots, and arsenic in the soil does not prevent 
the growth of plants. Its use in weedkiller seems founded on 
an impression that it will be more permanent in clearing out 
weeds than other applications. But arsenic, per’ se, does not 
appear to have any special virtue, and it is so dangerous to 
handle that it would be no loss to horticulture and a distinct 
gain to the community to have its use in this particular form 
prohibited by some legislation like the Poisoned Flesh and 
Poisoned Grain Prohibition Acts of 1863 and 1864. 

The serious dangers attending the use of arsenic in 
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horticulture have begun to give rise to an important problem 
in other countries than our own. That this is so is indicated 
by such statements as the following in Zhe Lancet (15th 
February 1908, p. 527) :— 

“ At a meeting of the Academy of Medicine, Paris, held on 
28th January, M. Cazeneuve called the attention of his 
audience to a situation which has become extremely alarming. 
Within the last two or three years enormous quantities of 
arsenic have been used in agricultural operations. The 
employment of this poison by the vinegrowers is no new 
thing in France, for it was suggested some twelve years ago 
as a means of combating insect pests, but its use has greatly 
increased in recent years. By far the greater part of the 
arsenic employed comes from a Spanish mining district. In 
1901 this district supplied 120 tons of arsenical ores, while 
in 1905 the quantity necessary for agricultural needs had 
risen to 4810 tons. Arsenic is not only employed in viti- 
culture but also used for diseases of olives, and various in- 
stances of fatal poisoning have occurred in animals that have 
fed under the olive trees. At the conclusion of his address 
M. Cazeneuve asked the Academy to point out the dangers 
which might arise from the indiscriminate use of arsenic.” 

Enormous quantities of arsenic are used in many countries 
in connection with fruit-growing and other horticultural and 
agricultural operations. No one would for a moment object 
to such uses of a virulent poison if it is indispensable, but 
there is reason to believe that it is used much too freely and 
without sufficient discrimination. 

The whole question of the uses of arsenic in horticulture 
is deserving of scientific investigation by someone equipped 
with adequate botanical and chemical knowledge, and anyone 
who takes the matter up will render good service to practical 
agriculturists and horticulturists. I commend this suggestion 
to the Fellows of this Society. 


Mr. W. CALDWELL CrAwrorD, M.A., showed a specimen of 
a Myxomyecete, Reticularia Lycoperdon, found in a garden at 
Colinton Road. 


Dr. A. W. Bortrawick exhibited young larch plants 
attacked by Hylobius abietis. 
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Mr. Peter FENTON showed specimens of Fontinalis anti- 
pyretica grown indoors and out, and drew attention to its 
suitability as an aquarium plant. 


Mr. FENTON thereafter exhibited a pod of Afzelia quan- 
zensis from the vicinity of Victoria Falls, Rhodesia, and a 
seed of Phytelephas mucrocarpa. 


Mr. R. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden:—Arctotis acaulis, Aster 
Bellidiastrum, Daphne Genkwa, Phlox x verna, Polemonium 
humile, var. pulchellum, Primula Forrestii, Pyrethrum Kotschyi, 
Ranuneulus Thora, Saxifraga luteo-viridis. 
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MEETING OF THE SOCIETY, 
June 11, 1908. 
J. RurHerrorp Hit, Esq., President, in the Chair. 


Dr. R. Stewart MacDouGatt showed specimens of esta- 
cella haliotidea, a carnivorous slug from Buckinghamshire. 
The slugs of the genus Testacella can be recognised by 
their having a rudimentary external shell at the tail end of 
the toot. 7. haliotidea, Drap., measures when full grown 
from 3} to 4 inches. It lays its eggs singly in the soil. Its 
food consists of earthworms, millipedes, and other slugs and 
snails. This species, as well as the other two British 
species of Z'’estacella, is a night feeder. 


Dr. MacDouGatt also showed leaf and bud of vine 
damaged by Gryllus domesticus, the house cricket. 

This insect—a dweller near and in the habitations of 
man—feeds chiefly on sweet stuffs and on moist vegetable 
matter. 

The present case of harm done in a vinery was, as far as 
he knew, unusual. The crickets were watched and located by 
lamplight (they hide in the day and come out at night), and 
the plants (leaf and bud) found next morning with the 
damage shown in the specimen exhibited. 


Mr. JAMES FRASER showed specimens of dyilops ventricosa, 
Tausch, and 4. mucrocheta, Shuttl. and Huet, found as 
casuals in the neighbourhood of Edinburgh and not previously 
recorded for Britain. 


Dr. A. W. Borruwick showed plants of Pseudotsuga 
Douglasii attacked by the Pine Weevil (Hylobius abietis). 


Mr. R. L. Harrow showed a series of plants in flower 
from the Royal Botanic Garden. 


348 BOTANICAL SOCIETY OF EDINBURGH.  [Szss. rxx1.. 


MEETING OF THE SOCIETY. 
July 9, 1908. 
J. RuTHERFORD Hit, Esq., President, in the Chair. 


Mr. Ceci B. Crampron;-M.B., C.M., was proposed as a 
Resident Fellow. 


The following communication was read :— 


SomE MossEs AND HEPATICS FROM THE ISLE OF May. 
By Witiiam Evans, F.R.S.E. 


The object of the present communication is to put on 
record a few mosses and hepatics which I have at odd times 
obtained on the Isle of May, at the mouth of the Firth of 
Forth. The fact of the May being the most seaward as well 
as the largest of the few islands on the east coast of Scotland, 
makes it of considerable interest to the biologist, be he 
botanist or zoologist, and renders a full list of its flora and 
fauna desirable. 

The island has been visited by botanists on various occa- 
sions. Patrick Neill landed on it in August 1811, as appears 
from his note in the “ Scots Magazine” at the time. In 1827 
Professor J. H. Balfour read a paper on its natural history 
before the Plinian Society: this paper, I understand, was never 
published. In the eleventh volume of the “Transactions” 
of our Society (1873, pp. 390-392) there is a paper by the 
late John Sadler on the Flora of the Isle of May, in which 
he gives a list of plants observed there by himself and others 
on 11th August 1871. Only one moss, however, Schistidium 
mardimum, is recorded; and it is mentioned that “one 
Jungermanniaceous plant was found but the species remained 
undetermined.” Then,in the Society’s “Transactions” for 1884 
(Vol. XVI. pp. 115-121) we have a paper by Mr. J. Rattray 
on the “ Phanerogams and Higher Cryptogams ” of the island. 
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The chief feature of this second paper is the list of Algee. 
The mosses given are :—Schistidium maritimum, Orthotrichum 
(sp. ?), Aypnum chrysophyllum, H. confertum, and H. pre- 
longum ; and there is a solitary liverwort, namely, Fegatella 
conte. A few Fungi, collected on the May last autumn by 
Misses Baxter and Rintoul, have recently been recorded by 
Mr, A. B. Steele (“ Ann. Scot. Nat. Hist.,” 1908;p. 58). 

Except for a visit of ten days in September 1885, for the 
purpose of observing birds on migration, my only opportunities 
of collecting on the Isle of May have been during the short 
time allowed on shore from the excursion steamers. On 
several of these occasions I made_a point of securing any 
Bryophytes that came under my notice, and the specimens 
thus obtained, together with a few kindly sent to mein April 
last by Mr. Ross, the lighthouse superintendent, furnish the 
following list of eighteen mosses and seven hepatics. 

Two of the species recorded by Mr. Rattray, namely, 
Hypnum (Eurhynchium) confertum and H. chrysophyllum, 
have not been met with by me. 


MoOssEs. 


Polytrichum juniperinum, Willd.—A few rather small barren 
plants, April 1908. 

Dicranella heteromalla (Dill.), Schimp.—Gathered in Sep- 
tember 1885, August 1897, etc. A fine patch, covered with 
ripe capsules, received from Mr. Ross in April last. 

Fissidens viridulus (Swartz), Wahl.—I found a little of 
this small moss in the barren state on 4th August 1904. 

Grimmia maritima, Turn. (Schistidium maritimum of the 
lists of Sadler and Rattray).—Common, and fruiting freely on 
the low rocks on the east side of the island ; September 1879, 
September 1885, July 1897, ete. 

Grimmia Stirtoni, Schimp.—A few small tufts on rocks, 
15th July 1897. 

Trichostomum flavovirens, Bruch.—September 1885 and 
August 1897. . oe 

Ulota phyllantha, Brid.—In the same situations as Grimmia 
maritima; September 1885 and July 1897; barren as usual. 
Perhaps this is the Orthotrichum referred to in Rattray’s 


list. 
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Physcomitriwm pyriforme (L.), Brid—A fruiting patch of 
this moss was found by my father in September 1879, and I 
gathered it again in September 1885. 

Webera nutans (Schreb.), Hedw.?—A Webera coming into 
fruit, April 1908, is probably this common species, but 
without fully formed capsules one cannot be quite certain. 

Bryum inclinatum (Sw.), Bland. ?—August 1904 ; “probably 
inclinatum, but impossible to say certainly in absence of 
fruit” (Dixon, in Jit.). On other occasions I have gathered 
a similar plant on the island, but always in the barren state. 

Brywm alpinum, Huds.—September 1885, a little, and 
15th June 1899; barren. On the latter occasion a pretty 
form, approaching var. viride in the colouring and the lax 
areolation, was growing in luxuriant cushions around a 
spring. 

Mnium hornum, L.—September 1885, July and September 
1897 and April 1908; small, as a rule, and barren, 

Brachythecium rutabulum (L.), B. and S.—September 1885 
and April 1908: scarce and, lke the other Aypnacee, 
barren. 

Brachythecium velutinum (1.), B. and S.—September 1885 
and August 1897, a little. 

Eurhynchium prelongum (1), B. and 8. (Hypnum 
prelongum of Rattray’s list)—September 1885 and July and 
August 1897, a small form; April 1908, more Juxuriant and 
better developed. 

Hurhynchium myosuroides (L.), Schimp.—September 1885 
and April 1908; “a large form approaching my var. 
brachythecioides” (Dixon, in lit.). 

Hypnum cupressiforme, L.— September 1885 and April 
1908; all var. ericetorwm or near it. 

Hylocomium squarrosum (L.), B. and S.—September 1885, 
a very little. 


HEPATICS, 


Conocephalum coniewm (L.), Dum,.— Under the name of 
Fegatella coniea this well-known liverwort was recorded 
from the island by Pattray in 1884, and I observed it there 
in September 1885; further, Mr. Ross has sent me an ample 
but barren specimen in April this year. 

Lophozia ventricosa (Dicks.), Dum.—There is a specimen 
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of this among my September 1885 gatherings, and it is also 
among those received in April last. 

Cephalozia bieuspidata (L.), Dum.—Specimens of this and 
the next two species were found growing among Dicranellu 
heteromalla and Mniwm hornum received in April. The 
Cephalozia was in fructification. 

Kantia Trichomanis (L.), Gray.—A very little; April 1908. 

Lepidozia reptans (L.), Dum.—April 1908. 

Frullania Tamarisct (L.), Dum.—Mixed with Brachy- 
thecium rutabulum, September 1885. 

Frullania germana, Tayl.—A good sized specimen gathered 
in September 1879 is in my herbarium. 

The Musci have been submitted to Mr. H. N. Dixon, and 
the Hepatice to Mr. S. M. Maevicar, for whose “Census” 
the Frullania germana has furnished the only record 
(v. ce. 85) of the species from the east of Scotland. 

The chief points of interest are the occurrence of Brywm 
alpinum and Frullania germana, the one being rarely found 
at a low level in the east of Scotland,! and the other what 
is called an “ Atlantic” or west coast species. The record of 
Fissidens viridulus—a little-known plant in this district— 
and Grimmia Stirtoni, are also worthy of notice. 

There are, no doubt, more species of Bryophyta than the 
above to be found on the island, but the conditions evidently 
do not favour the presence of this form of vegetation. It 
can hardly be owing to any lack of moisture in the atmos- 
phere, but probably want of shelter, an unsuitable soil, and 
absence of marshy ground, are among the adverse circum- 
stances. Departure from type, it will be noted, is a feature 
of several of the mosses obtained, and comparatively few 
were found in fruit. 


Mr. Perer FENTON exhibited a series of fruits and seeds 
from the Bahamas, 


Mr. JAMES FRASER showed living plants of Carrichtera 
Vella, Polypogon monspeliensis and P. maritimus from Leith 
Docks. 

1 Howie records Brywm alpinwm from Norman’s Law in Fife, and on 


this side of the Forth it occurs sparingly on Traprain Law and the 
Dalmahoy Hills. 
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Mr. R. L. Harrow showed the following plants in flower 
from the Royal Botanic Garden: — Anemone Regeliana, 
Asperula hirta, Aster himalareus, Campanula Allionti, 
C. Allionii, var. hirsuta, Crepis aurea, Ixiolirion brachyan- 
therum, Myosotis alpestris, Primula Bulleyana, P. pinnatifide, 
Saxifraga Macnabiana 


PRESIDENTIAL ADDRESS, NOVEMBER 1907. 


By the kindness of the Assistant Secretary, 1 am able to 
submit the following state of the Roll of the Society :-— 

Honorary Fellows: Royal 1, British 5, Foreign 25. 
Ordinary Fellows: Resident 108, Non-Resident 43. Corre- 
sponding Members 61; Associates 9; Lady Members 6. 
Total, 258. 

During the past year the membership of the Society has 
been strengthened by the addition of— 

Ordinary Fellows: Resident 5. Total, 5. 

During the same period 2 Ordinary Fellows have resigned, 
and we have lost by death:—Ordinary Fellows: Resident 6, 
Non-Resident 1, Corresponding Members 2. Total, 11. 


WitiiAM PETER DRUMMOND. 


William Peter Drummond was the youngest and last 
surviving son of the well-known seedsman, Peter Drummond 
of Stirling. He was born at Stirling in 1838. He and his 
brother George came to Edinburgh and started the business 
of Drummond Brothers, nurserymen and seedsmen, with a 
warehouse in George Street and nurseries at Longfield, on 
ground which has now been feued. He became a Fellow of 
the Society in 1858, On retiring from business a good many 
years ago, he went to America, and remained there for some 
years. Returning to Scotland a few years ago, he resumed 
attendance at meetings of the Society when health per- 
mitted. He died at his residence, 8 Wardie Road, Edinburgh, 
on 18th December 1906, aged 68 years. He is survived by 
a widow and a son, Peter E. Drummond, who is a member 


of the engineering staff at the Gordon Memorial College, 
Khartoum, Egypt. 
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WILLIAM Loupon, 


William Loudon was born at Musselburgh in 1830, and 
educated at Edinburgh Academy and Edinburgh University. 
In 1854 he went out to India in connection with the Revenue 
Survey, and in 1860 he was appointed Administrator-General 
of Bombay, an oftice which he held till his retiral in eS OF 
when he came to reside in Edinburgh. He took a great 
interest in Indian plants, and his beautiful garden on 
Malabar Hill, Bombay, was well known and greatly admired. 
He possessed also a fine series of paintings of Indian plants, 
which he was always delighted to show to his friends. As 
indicating his keen interest in botany, it may be mentioned 
that on his return to Edinburgh he attended the lectures of 
the late Professor Dickson. His connection with the plants 
of India was curiously illustrated by a query which appeared 
some time ago in “ Notes and Queries” as to the origin of 
the name “ Willie Loudon,” which had been applied by the 
natives to an Indian plant. Sir George Birdwood answered 
the query by suggesting that probably it had some reference 
to William Loudon of Bombay. He was also interested in 
geology. He became a Fellow of the Society in 1889. For 
some years he had resided at York Road, North Berwick, 
where he died on 27th January 1907, in his 77th year. 


PERCIVAL COLIN WAITE. 


Percival Colin Waite, son of Percival John Waite, a 
London merchant, was born in London in 1859, and was 
educated at Amesbury in Wilts and at Harrow. A con- 
stitutional delicacy, which became apparent while he was a 
schoolboy, incapacitated him for following any profession, 
Having attended some lectures on botany by Professor 
Patrick Geddes at Heriot-Watt College, Kdinburgh, he 
became greatly interested in the study, and took the bronze 
medal for the year. He then undertook some work at Kew 
Gardens in photographing plants at the request of Professor 
Geddes. Thereafter he proceeded to the University of 
Montpelier in France, where he studied botany under 
Professor Flahault. After travelling some time abroad he 
returned to Scotland, and for a few years acted : a 
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strator in Botany under Professor Geddes at University 
College, Dundee. Here he had as a colleague Dr. A, J. 
Herbertson of Oxford, and here also he met Dr. Bruce, the 
Arctic traveller. Through his intimacy with Dr. Herbertson 
he became greatly interested in meteorology. I am indebted 
to Dr. Herbertson for the following interesting particulars :— 

“In late years Mr. Waite collaborated with me in studies 
of the rainfall of Australia and of Africa. He had completed 
tables, which I had begun, of the rainfall of both continents 
up to 1900, and in the case of Africa even later, as far as the 
data permitted. The map of Africa, based on this work, 
was shown at the British Association meeting in South 
Africa, but it was not published, as we could not get data for 
the Congo Independent State, although we repeatedly wrote 
for it. The Australian rainfall results have not been 
published, because some of the data had not come to hand at 
the time of his death. I hope to publish the tables, maps, 
and an account of them in 1909 in our joint names, Mr. 
Waite was particularly good at tabulating statistics and in 
discovering irregularities which necessitated more minute 
inquiry. It will be a very great loss not to have his know- 
ledge to guide me in dealing with the tables he left. What 
impressed all who were fortunate enough to gain Mr. Waite’s 
friendship was his lovableness, his consideration for others, 
and his wonderful pluck and patience in doing steady work 
in spite of his physical weakness, For months his medical 
adviser would not allow him to do any work at all. But as 
soon as he received permission to work, even if it were only 
for an hour a day, he turned to his task again. He was a 
wonderful example of what can be done by patience and 
perseverance under very adverse circumstances,” 

To one of his most intimate friends, Mr. F. J. Wardale of 
Shrewton, Wilts, I am indebted for the following :— 

“Mr, Waite largely assisted Dr. Herbertson in the pre- 
liminary investigations for his great work on ‘The Distri- 
bution of the Rainfall over the Land, as well as in his 
preparation of notes for his lectures on his visit to South 
Africa; and Dr. Buchan in much of the work for the 
meteorological volume of Bartholomew's ‘Physical Atlas’ 
Hie "alec investigated the relations between the Sun-spot 
Periods and the rise and fall of the Nile, and wrote a 
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monograph on the subject. But perhaps his most important 
work in this science was done for Dr. H. R. Mill in the 
preparation of his Annual Rainfall Maps of the British Isles 
from 1893 to 1905. This work, involving the laying down on 
the map on a scale of 20 miles to the inch of the records for 
each year from between 3000 to 4000 stations, exercised to 
the utmost Mr. Waite’s high qualities for such work, and Dr, 
Mill pays a warm tribute to his care and neatness in ‘ British 
Rainfall, 1906, page 10.” 

Mr. Waite’s intelligence and capacity for careful detail 
work enabled him to render valuable assistance to Dr. Bruce 
and Mr. Mossman in tabulating meteorological observations 
of the Scottish National Antarctic Expedition, and also in 
working out the results of physical investigations of the sea. 
His interest in meteorology became greater than his earlier 
taste for botany, but he continued an active Fellow of the 
Botanical Society, and was a member of the Council at the 
time of his death. Of a singularly modest and retiring dis- 
position, he was greatly beloved by those who knew him 
because of his kindliness and readiness to help in every way 
to the utmost of his ability. He rendered invaluable service 
to the Society as a member of the Publication Committee 
by the assiduity and care with which he supervised the 
printing of the “Transactions.” Though physically weak he 
was fond of work, and was fully occupied up to the last. 
After an attack of influenza blood-poisoning supervened, and 
he died on 13th February 1907, at the early age of 48 years, 
to the great regret of his many friends. 


Sm Tuomas Hansury, K.C.V.O. (The Marquess Hanbury.) 


Thomas Hanbury was the third son of Daniel Bell Han- 
bury, of the firm of Allen & Hanbury, pharmaceutical 
chemists, London, and was born at Clapham, London, on 
21st June 1832. He was educated at the Society of Friends 
School at Croydon, and at the age of seventeen entered the 
office of a firm of tea-brokers in Mincing Lane. At the 
early age of twenty-one, with three other young men, he 
founded the firm of Hanbury & Co., East India merchants, 
at Shanghai, and from 1852 to 1872 he lived the life of a 
merchant in China, with brief furloughs in 1858 and 1866. 
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In Shanghai he did valuable work as a member of the 
Municipal Council, especially in supervising the laying-out 
and planting of the public gardens and the Bund. He also 
did great service during the critical period of the Taiping 
rebellion, and it was said of him that “more than any 
Englishman of his time he gained the confidence and 
affection of the Chinese business community.” He had in 
every respect a most successful career, and prospered greatly 
in business. His residence_in China enabled him to be of 
immense service to botany, and also to pharmacognosy. 
Being an enthusiastic botanist and very warmly interested 
in the work of his brother, Daniel Hanbury, he was able to 
supply him with authentic material for his researches into 
the botanical sources and natural history of substances used 
in medicine. During a holiday in Europe in 1867 he visited 
Mentone with his brother Daniel, and, chancing to visit the 
promontory of Mortola on the Italian side of the frontier, he 
was charmed with the horticultural possibilities and natural 
beauty of the Palazzo Orengo, which stood in ruins among 
olive groves and vine terraces. He at once purchased the 
house and grounds, intending, in conjunction with his 
brother, to lay out a botanic garden for the experimental 
cultivation of medicinal plants. Owing to Daniel’s absorp- 
tion in other work up to his early death in 1875 this original 
scheme was never realised, but the gardens of La Mortola, 
under the care of Sir Thomas Hanbury, became one of the 
wonders of the world. 

In 1868 he married Katharine Adam Pease, daughter of 
Thomas Pease, of Westbury-on-Trym, Bristol. After two 
years in Shanghai, where their eldest son was born, they 
returned finally to Europe, making the Palazzo Orengo their 
winter home, and ultimately their usual domicile. The 
garden soon became famous for the luxuriance of its tropical 
plants and rarities. A catalogue, published in 1889, contains 
about 3600 species, and that number has been added to by 
the introduction of further species of scientific or economic 
value. Sir Thomas Hanbury greatly enriched the botanical 
collections at Kew by presenting interesting growing plants 
and seeds. He also sent many specimens to the Museum, 
and valuable gifts of books and paintings to the Library. 
Ne also presented to the Museum of the Pharmaceutical 
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Society, of which he was an honorary member, the unique 
collection of “materia medica” gathered by his brother 
Daniel, and to the Society’s Library a valuable set of books 
relating to them. He was an active member of the Royal 
Horticultural Society of England, and in 1903 purchased 
the famous garden, 60 acres in extent, of Mr. G. F. Wilson, 
at Wisley in Surrey, and presented it to the Society. In the 
land of his adoption he was greatly beloved and esteemed 
because of his many benefactions. He founded and main- 
tained schools for boys and girls, built a Botanical Institute 
and presented it to the University at Genoa, a library for 
the ancient Approsian Library at Ventimiglia, a hall and 
library for English winter visitors at Alassio, a drinking- 
fountain in the town of Mentone in memory of the Queen 
Victoria Diamond Jubilee in 1897, and provided funds to 
establish a public garden at Ventimiglia. In recognition of 
his generous services to Italian education, he was made first 
a Cavalier, then a Commendatore of the Order of the Crown 
of Italy, Commendatore of the Order of SS. Maurizio and 
Lazzaro, and ultimately he was awarded a gold medal as a 
benefactor of public instruction. In 1901 King Edward 
created him a Knight Commander of the Royal Victorian 
Order. Among the many distinguished personages who 
visited the Palazzo Orengo and its famous garden were 
Queen Victoria in 1882, the King (then Prince of Wales), 
along with’the Grand Duke Michael of Russia, in 1898, and 
in the same year her Majesty the Empress Frederick. The 
Poet Laureate, Sir Alfred Austin, referring to a visit he paid, 
speaks of the helpful kindliness of Sir Thomas Hanbury and 
the refined, unostentatious hospitality in which Lady Hanbury 
assisted him with such quiet and simple graciousness. This 
was the testimony of all the many visitors to La Mortola. 
The garden was thrown open two days every week, and often 
as many as 400 and 500 people would visit it in an after- 
noon. Visitors were charged an entrance fee, which went to 
support the hospital at Ventimiglia. Pneumonia, following 
an attack of influenza, cut him off on 9th March 1907, at 
the age of 74. He became a Corresponding Member of 
the Botanical Society in 1902, and was also a Fellow of the 
Linnean Society. He was a generous friend of the poor, and 
striking testimony to the general esteem in which he was 
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held was manifested in the concourse of about 7000 people 
who joined in the funeral procession. 


ALEXANDER BucHaNn, LL.D., F.R.SS. L. and E. 


Alexander Buchan was born at Kinnesswood, Kinross-shire, 
in 1829. From the parish school he came to the Free Church 
Normal School in Edinburgh, and there and at the University 
he pursued his studies to qualify for the teaching profession. 
At the University he took a high place in his classes, and 
graduated M.A. In 1848 he was appointed schoolmaster at 
Banchory, and thereafter at Blackford, and lastly at Dunkeld. 
For twelve years he continued teaching and was very suc- 
cessful, but an affection of the throat became so embarrassing 
that he had reluctantly to abandon the teaching profession. 
He had always had a great love for botanical studies, and 
particularly for field botany, and these he kept up during 
his residence in the country. This bore fruit in the first 
paper he contributed to the Botanical Society of Edinburgh, 
which was a “ List of Plants observed in the neighbourhood 
of Blackford, Perthshire,” and is published in the “ Trans- 
actions” for 1858. In that year he was one of a notable 
party of botanists who accompanied Professor J. H. Balfour 
and his students in a famous expedition to the Alps of 
Switzerland. His love for field botany remained to the end 
a source of keen enjoyment to him. He had early taken a 
keen interest in the science of meteorology, and his com- 
pulsory retiral from the teaching profession proved the 
turning-point in what became a highly distinguished career. 
This happened at a time of great activity and rapid advance 
in the evolution of the new science of meteorology. In 
Kdinburgh, men like Thomas Stevenson, Milne Home, and 
Sir Arthur Mitchell had laid the foundation of the Scottish 
Meteorological Society, which was destined to become a focus 
for collecting observations from all parts of Scotland and a 
controlling centre for one of the most completely organised 
and equipped networks of volunteer meteorological stations 
to be found in any country. In the year 1860 he abandoned 
school teaching, and in the same year he was called to 
Edinburgh as Secretary of the Scottish Meteorological Society, 
with whose great work his name is so indissolubly associated 
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during the long period of forty-seven years. He possessed 
a remarkable memory, a marvellous faculty for handling 
great masses of figures, and a penetrating insight into the 
meaning and significance of statistical returns collected 
from widely separated stations. These qualities enabled 
him to be largely instrumental in securing the general 
acceptance of Buys Ballot’s principle of the relation of 
wind to air pressure. Variations in atmospheric pressure 
at given points, and the fact that the direction of the 
wind was connected with the relative distribution of 
pressure, were well known before his time, and had been 
systematised to the extent of definitely marked lines of 
equal pressure, or “isobars,’ for several countries. But it 
required the patience, genius, and rare statistical skill of 
Alexander Buchan to co-ordinate the enormous masses of 
statistics gathered together from all parts of the world. 
This he did in his paper on “The Mean Pressure of the 
Atmosphere and the Prevailing Winds over the Globe,” 
published in the “Transactions of the Royal Society of 
Edinburgh” in 1869. To us who are so familiar with the 
daily results of meteorological observations it is difficult 
to believe that Alexander Buchan was the first to trace 
the course of a “depression” across the Atlantic. This 
gigantic and epoch-making achievement embodied in the 
previous paper raised him at once to a position of acknow- 
ledged pre-eminence as a meteorologist in Europe and 
America, and he retained this high reputation to the last. 
It was enhanced by his “Handy Book of Meteorology,” 
published in 1867, and his “Introductory Text-book of 
Meteorology,” in 1871. He was fittingly chosen to examine 
the meteorological observations of the “ Challenger” Expedi- 
tion, and the results of many years’ labour thereon were 
embodied in the two monographs, “ Atmospheric Circulation,” 
published in 1889, and “ Oceanic Circulation,” in 1895. He 
was profoundly interested in the high-level meteorological 
station on Ben Nevis erected by the Royal Societies of 
London and Edinburgh, and was keenly disappointed when 
it had to be closed for want of adequate financial support. 
The study, co-ordination, and elucidation of the accumulated 
observations at this station occupied most of his time in 
later years, and had not been completed at the time of his 
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death. He held strongly that these observations were not 
only of high scientific interest but also of considerable 
practical utility, and worth all the cost of being continued. 
The practical value of his meteorological studies was well 
illustrated in some striking papers on “The Relations of 
Weather and Health,” written in conjunction with Sir 
Arthur Mitchell. In 1899 Bartholomew published an 
“ Atlas of Pictorial Meteorology,” compiled by Dr. Buchan 
with the assistance of Dr. A. J. Herbertson, and this repre- 
sents very distinctively the particular form of meteorological 
research and the method of recording and depicting it with 
which his name is associated. He was an honorary LL D. 
of Glasgow University, and it is not easy to understand why 
his own Alma Mater did not recognise his worth. He was 
also a Fellow of the Royal Societies of London and Edin- 
burgh, and from 1878 to 1906 he acted as Curator of the 
Library of the latter. He was also an Honorary Fellow 
of many British and foreign Jearned societies. In 1876 
he was awarded the Makdougall-Brisbane prize, and in 1893 
the Gunning Prize, of the Royal Society of Edinburgh, And 
in 1902 he was the first to receive the Symons medal of the 
Royal Meteorological Society of London. In 1864 he became 
a Fellow of the Botanical Society of Edinburgh, and in 1871 
he filled the office of President, giving a Presidential Address 
on “Climate and Weather in Relation to the Distribution 
of Plants.” For twenty-five years he was a frequent con- 
tributor to the Society’s proceedings, as will be seen by the 
following list :—- 


LIST OF CONTRIBUTIONS TO THE BOTANICAL SOCIETY 
BY Dr, ALEXANDER BUCHAN, 1858-1883. 


“List of Plants observed in the neighbourhood of Blackford, Perth- 
shire.” Transactions, vol. v., 1858, p. 162. 

“Notice of a Tree found in a Peat Moss in the Island of Shapinshay, 
Orkney.” Transactions, vol. viii., 1866, p. 399. ¥ 

Presidential Address— Climate and Weather in Relation to the 

Distribution of Plants.” Transactions, vol. xi., 1873, p. 261. 

‘On the Practical Application of Meteorology to the Improvement of 
Climate.” Transactions, vol. xi., 1873, p. 85. 

; Stee eeth Trees Destroyed by Frost.” Transactions, vol. xii., 

O10, Pp. 49, 
“The Bearing of Meteorological Records on a Supposed Change of 
: Climate in Scotland.” Transactions, vol. xii., 1876, p. 280. 
On st ae of Spring Plants.” Transactions, vol. xii., 1876, 

p. 441. 
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Introductory Address as Vice-President in 1876. Transactions, vol. 
ST LOT) po fb 

“On the Weather of the Winter of 1878-79.” Appendix cix. Trans- 
actions, vol. xiil., 1879. 

“On Low Night Temperatures in Relation to Slight Inequalities of 
Surface.” Transactions, vol. xiii., 1879, p. 48. 

“List of Plants for Observing the Influence of the Sea on Vegetation.” 
Transactions, vol. xiii., 1879 ; Appendix xii. 

“Remarks on the Recent Weather.” Transactions, voi. xiv., 1883 ; 
Appendix Ixiii. 

Introductory Address as Vice-President, 1881. Transactions, vol. 
Xiv., 1883, p. 263. 

= hits Remarks.” Transactions, vol xiv., 1883; Appendix xxi., 
TV; eV 

“The Climate of the Hungarian Mountains in its Relation to the 
Hungarian Oak.” Transactions, vol. xiv., 1883 ; Appendix ex. 

“Obituary Notice of Sir Robert Christison, Bart.” Transactions, 
vol. xiv., 1883. 


Mostly all these communications, as will be seen, deal 
with the relations of his pet study, meteorology, to the 
science of botany. Dr. Buchan was a man of a singularly 
unaffected and humble disposition. He was most considerate 
of others, and always ready to place at their disposal his vast 
and varied stores of knowledge. His enthusiastic devotion 
to his work was unabated to the end, when he was attacked 
by pneumonia and died at the residence of his only son, 
Dr. A. Hill Buchan, after a few days’ illness, on 13th May 
1907, exactly seven years after his wife, Sarah, daughter 
of David Ritchie, Musselburgh, to whom he was married 
in 1864. 


Sir JoserpH Farrer, Bart., K.C.S.I., LL.D., M.D. 


Sir Joseph Fayrer, the son of a naval officer, was born at 
Plymouth on 6th December 1824. His first desire was to be 
an engineer, and then he thought of the navy, and actually 
went to sea for a time. Ultimately, however, he resolved to 
follow the profession of medicine, in which he was destined 
to earn so much distiuetion. He studied at the Charing 
Cross Medical School, London, and graduated M.R.C.S. in 
1847. Almost immediately he received a commission in the 
Royal Navy. He had as a fellow-student Professor Huxley, 
and it was on the advice of the former that the latter 
accepted a commission in the Navy, and was appointed to the 
“ Rattlesnake,’ which had been commissioned to go on an ex- 
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ploring expedition on the coast of Borneo. As is well known, 
Huxley’s experience on this expedition led to the great life- 
work by which he so enriched biological science and made 
for himself so illustrious a name. Fayrer had a very 
remarkable and brilliant career, and his experiences are 
most interestingly told in his book, “ Experiences of my Life,” 
published in 1900, At the outset of his career in the Navy 
he was present and under fire at the sieges of Palermo and 
Rome. In 1850 he entered the Bengal Medical Service, and 
was in active service through the Burmese campaign of 
1852. He was politica] assistant and residency surgeon 
at Lucknow during the Mutiny, and relates his thrilling 
experiences at that critical time in the book above mentioned. 
In somewhat broken health after the Mutiny he returned to 
England, and came to Edinburgh, where he studied at the 
University and graduated M.D. in 1859, in which year also 
he became a non-resident Fellow of the Botanical Society. 
In August 1858 he was a member, along with Dr. Buchan, of 
the distinguished company of botanists who accompanied 
Professor J. H. Balfour and his students to the Alps of 
Switzerland. Though he was interested in botany, his time 
was more fully oceupied with medical and surgical problems 
and questions of health and sanitation, and on these topics he 
published many articles. During his journeys in India he 
had been deeply impressed by the enormous loss of life 
caused by the bites of venomous snakes, and this led him to 
the great work for which he is chiefly remembered in connec- 
tion with the poisonous snakes of India and the physiological 
effects of their virus. From 1859-1874 he was Professor of 
Surgery at the Medical College of Bombay, and accompanied 
the King, then the Prince of Wales, in his tour through India, 
Returning to England, he acted as President of the Medical 
Board of the India Office from 1874-1895, and on _ his 
retiral in 1896 he was created a baronet. He was an LL.D. 
of Edinburgh and St. Andrews, K.C.S.I., and Fellow of 
many learned societies. He was Honorary Physician to 
the late Queen Victoria, and Physician Extraordinary to 
the King. Full of years and honours, which he bore with 
the most unassuming modesty, he died at his residence, 


“ Belfield,” Falmouth, Cornwall, on 21st May 1907, in his 
83rd_ year. 
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Str Drerrich Branpis, K.C.LE., F.RS. 


Dietrich Brandis, the son of Dr. Christian Brandis, Professor 
of Philosophy in Bonn University, was born at Bonn in 
April 1824. In his boyhood he accompanied his father to 
Greece, and remained there for several years. On returning 
to Germany he was educated at the Universities of Copen- 
hagen, Géttingen, and Bonn, and was appointed Lecturer on 
Botany at Bonn in 1849. In 1859 he married a daughter 
of Dr. Marshman of Bengal, father-in-law of General Sir 
Henry Havelock, and this circumstance opened up for him a 
highly distinguished career. After the annexation of the 
province of Pegu, Lower Burma, it became evident to Lord 
Dalhousie that the wanton destruction of the great teak 
forests would speedily lead to a complete stoppage of the 
supply. While he was on the outlook for a suitable man to 
put in charge of the forests, Sir Henry Havelock suggested 
his brother-in-law, Dr. Brandis. The outcome was that 
Brandis reached Calcutta in 1856, and immediately under- 
took the strenuous but ultimately successfully accomplished 
task of placing the teak forests under systematic management. 
The same system was later applied to the teak forests of 
Upper Burma, so that now the Burmese forests are the chief 
source of the supply of teak timber for the world, and yield 
an annual revenue of £200,000. Brandis’s next great under- 
taking was the setting up of the Indian Forest Conservancy 
Organisation. In early times India appears to have been 
covered by great forests. For centuries these had been 
undergoing destruction by the practice of nomadic tribes 
moving from place to place and firing the forests wherever 
they went to obtain grass and open places for cultivation. 
The British occupation immensely accelerated the rate of 
destruction, and failure to meet the requirements of public 
works warned administrators that the reckless destruction of 
trees had been a disastrous mistake. As early as 1855 con- 
servators of forests were appointed in Bombay and Madras, 
as well as in Burma. In 1862, on the recommendation 
apparently of a Fellow of this Society and a distinguished 
pioneer of forest conservancy in India, Dr. Hugh Cleghorn of 
Stravithie, Lord Dalhousie summoned Dr. Brandis to Simla 
to consult as to the steps to be taken to more effectually 
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overtake the huge problem with which they were faced. The 
result was that in 1864 an organised State Department, 
presided over by Dr. Brandis as Inspector-General of Forests 
to the Government of India, was established, and a special 
forest law was passed. There are few things more interesting 
and instructive than the story of the Indian Forest Depart- 
ment, which has now under administration a forest area of 
239,000 square miles, or twice the area of Great Britain and 
Ireland. The staff consists of 200 English officers and 
11,000 native officials, and the revenue has risen from 
£40,000 in 1864 to £660,000 in 1904. Owing to the 
unfortunate lack of suitable facilities for practical forestry 
training in Great Britain, Dr. Brandis obtained permission in 
1866 for the training of young British foresters at the French 
School of Forestry at Nancy and in Germany. In 1885 a 
British Forest School was instituted at the Royal Indian 
Engineering College at Coopers Hill, and now there is a 
forestry school at Oxford. In 1874 Brandis published his 
“ Forest Flora of North-West and Central India,” which 
received the high commendation of Sir Joseph Hooker, and 
led to Dr. Brandis being elected a Fellow of the Royal Society. 
He also compiled the first rainfall map of India. 

He retired from the Indian Service in 1883, and from 
1888 to 1896 superintended the practical instruction of the 
Coopers Hill forest students in Germany. He also super- 
vised in the same way the forestry training of a number of 
Americans, who have since established the Government 
Forest Department which is destined to have a vast influence 
on forest conservancy in the United States. His services 
in this connection were specially acknowledged by President 
Roosevelt, and in a presentation of silver service by the 
officers of the United States Forestry Department he is 
spoken of as “the father of forestry in the United States.” 
There can be no doubt it was his privilege to successfully 
inaugurate the first great scheme of forestry conservancy in 
the British Empire, and the example is one that might well 
be followed in all the colonies. It is alleged, for example, 
that the immense forest wealth of the great Dominion of 
Canada is in danger of irreparable damage from the reckless 
destruction of timber trees without any systematic scheme 
for replanting the depleted areas. With the rapid opening 
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up of the country and the influx of an enormous new popu- 
lation, this danger must inevitably be accentuated. Even in 
the homeland, experience in India has suggested the desir- 
ableness of some such State conservancy, and to-day we see 
some signs of a practical beginning in that direction. Sir 
Dietrich Brandis has been a corresponding member of the 
Botanical Society since 1854, a date prior to his entering on 
the great work which made him famous. He was made a 
C.LE. in 1886, and K.C.LE in 1887. For eight years before 
he died he gave himself unremittingly to the production of an 
exhaustive work, published in 1906, on “ The Trees of Inilia,” 
in which he gives detailed descriptions and information 
regarding the trees, shrubs, woody climbers, bamboos, and 
palms in the Indian Empire. It has been said that the 
stimulus of the etfort to complete this great task kept him 
alive, for no sooner had he finished it than he lay down on a 
sick-bed from which he never rose again. He died at his 
native town of Bonn on 28th May 1907, at the ripe age of 
83 years. 


ALEXANDER SOMERVILLE, B.Sc., F.LS. 


Alexander Somerville was born at Glasgow in 1842, his 
father being the well-known Rev. Dr. A. N. Somerville, 
minister of Anderston Free Church, who became famous 
because of his great missionary tours to many lands. While 
still a boy, Alexander Somerville was much interested in 
entomology, and from the first he was greatly attracted to 
all branches of natural history. He was educated at Glas- 
gow Academy, and after attending Glasgow University for 
three years, he entered business and proceeded to Calcutta, 
where he remained for fifteen years. During this period he 
seems to have had no leisure to continue the studies and 
pursuits of his earlier youth. Owing to a breakdown in 
health he returned to Scotland, and immediately resumed his 
old pastimes. He also returned to the University, and 
graduated B.Sc. In his earlier investigations his attention 
was devoted chiefly to a critical study of the Mollusca of 
the British Isles, in the course of which he made a most 
exhaustive examination of the seas and lochs on the West 
Coast of Scotland from the Clyde area to the Butt of Lewis 
and Loch Broom. Owing to his expert knowledge of critical 
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species he was appointed one of the referees of the Concho- 
logical Society of Great Britain and Ireland for Marine 
Mollusca. In 1886 he published a “ List of British Brachio- 
poda and Marine Mollusca,” which was recognised as the 
standard by all students till the publication of the Concho- 
logical Society’s List in 1900. 

The work he did in the critical study of the vascular 
plants of the British Islands, and particularly the topo- 
graphical distribution of Scottish plants, is of more immediate 
interest to this Society. To this study he brought all the 
care and attention to structural detail which he devoted to 
the Mollusca, and he became a recognised authority in this 
department, and his opinion was highly valued and frequently 
sought by workers in the same field, to whom he was at all 
times most willing to give any help in his power. His 
topographical researches were chiefly carried on in the 
West of Scotland, but he visited many other districts where 
fuller information seemed to be desirable. He spent several 
weeks in Orkney investigating the flora there. He was for 
several years President of the Glasgow Natural History 
Society, three years President of the Conchological Society 
of Great Britain and Ireland, a strong supporter of the 
marine station at Millport, and keenly interested in the 
Scottish Antarctic Expedition. His enthusiasm was con- 
tagious ; nothing delighted him more than to assist a fellow- 
worker, and acknowledgments of such help are frequent in 
scientific publications. The results of his work have been 
published in the “Transactions of the Glasgow Natural 
History Society,” the “ Annals of Seottish Natural History,” 
and the “Journal of the Conchological Society.” He became 
a Fellow of the Linnean Society in 1881, and a Fellow of 
the Botanical Society of Edinburgh in February 1886, and 
between 1896 and 1905 made some exceedingly interesting 
communications to our “ Proceedings.” These are :— 


LIST OF CONTRIBUTIONS TO THE BOTANICAL SOCIETY. 


Cystopteris montana in Stirlingshire. Transactions, vol. xx., 1896, 
p- 285, 

Fraphalium undulatum, Linn., a Cudweed, new tothe London Cata- 

_ logue, from Jersey, Transactions, vol. xx., 1896, p. 345. 

Specimen of Goat Moth, Appendix xxxiv. Carex limosa and (. 
magelianica, Appendix xxxii. Presentation of Watsonian Vice- 
Counties, Appendix xxxii, Transactions, vol. xxi., 1900. 
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Note on the British Distribution of Glauciwm flavum, Crantz, the 
Horned Puppy. Transactions, vol. xxii., 1905, p. 13. 

Carex divisa, Huds. as a Scottish plant. Transactions, vol. xxii., 
1905, p. 305, ; 

On the genus Polystichum, Roth (Aspidium, Swartz in part), with 
special reference to P. angulare, Presl, and to its distribution in 
Scotland. Transactions, vol. xxii., 1905, p. 312. 

Specimen of Scirpus triqueter, Linn., a Bulrush new to the Irish Flora, 
and discovered in September 1900 by Mr. R. D. O’Brien on the 
banks of the Shannon, near Limerick. Transactions, vol. xxii., 
1905 ; Appendix iy. 

Specimen of Statice lychnidifolia, Girard, a Sea Lavendar new to 
the Channel Islands, and not previously recorded from within 
the limits of the British Flora. Discovered by Mr. C. R.-P. 
Andrews in Alderney, August 1900. Transactions, vol. xxii., 
1905 ; Appendix v. 


We had frequent occasion to admire the extreme care with 
which his herbarium specimens were mounted, a fact which 
revealed the patient, systematic, and orderly way in which 
all his investigations were carried out. His kindliness 
and courtesy endeared him to all, and he impressed us by 
his unselfish and whole-hearted devotion to furthering the 
progress of biological science. In a note from Mr. F. C, 
Crawford, who knew him intimately, he says: “ The point that 
interested him most, and what I shall remember him best 
by, was his encouragement of young collectors of plants. If 
I mentioned the name of anyone he was on their track at 
once. He would write to the young botanists, ask to see 
their list, and then send them plants. He saw the young 
collector required encouragement, and he never passed one 
over. That is where he will be missed, as I know of no one 
to fill his place in that line. He was of a cheery disposition, 
and maintained an extensive correspondence with field 
botanists in all parts of the country.” 

He has left in manuscript most valuable details of his 
researches, which are now in possession of his nephew, Rev. 
G. A. Frank Knight of Perth, by whom, it is understood, 
they will be published so as to be available for workers in 
the same field. Latterly failing health prevented Mr. 
Somerville continuing his excursions, but he still remained 
keenly interested in the work of others. After some months 
of suffering he died in Glasgow on 5th June 1907, in his 
65th year. He was twice married, and is survived by a 
widow, two sons, and four daughters. 
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GEORGE HONINGTON POTTS. 


George Honington Potts was born in London in 1830. 
He came to Scotland in his youth, and had been in business 
in Edinburgh as a painter and decorator for many years. 
He seems to have had a natural taste for the cultivation of 
plants, and when he lived in Edinburgh, at the end of 
Potterrow, he grew grapes in his house. Nearly forty years 
ago he removed to Fettes Mount, Lasswade, Midlothian, 
where he constructed ona. well-watered bank on the east 
side of the house a rock garden which became famous, and 
was visited by many botanists and horticulturists. I had the 
privilege of seeing it in 1872, and again, along with several 
Fellows and members of the Edinburgh Field Naturalists’ 
Club in 1906, and was struck by the extent to which it had 
been developed as the years had passed. Mr. Potts had 
some business relations with Mr. George Maw of Benthall, 
Kenley, Surrey, the monographer of the genus Crocus, 
and a Fellow of this Society. It was his intercourse with 
Mr. Maw that induced him to take so much interest in the 
cultivation of plants. He was specially interested in Saxi- 
frages, Sedums, and Sempervivums, of which he had a large 
collection, He raised many seedling saxifrages, particularly 
those of a dwarf habit. One of the best of these was from 
Savifrage muscoides, and he named it Saxifraga Lindsayi, 
after Mr. Robert Lindsay. His plants were grown all massed 
together, and though his quick eye often detected a hybrid, 
he unfortunately was hardly ever able to identify the parents, 
He became a Fellow of the Society in 1873, and was a 
frequent exhibitor at the meetings. Some of his more recent 
exhibits were : 


LIST OF CONTRIBUTIONS TO THE BOTANICAL SOCIETY. 


Specimen of Sawifraga hypnoides densa (p. 127). 

Specimen of Saxfraga Cotyledon (p. 154). 

Specimen of Rodgersia podophylla (p. 154). Transactions, vol. xix., 
1893, ; 

Exhibition of Seedling Saxifrages and Cut Blooms of hybrid Primulas. 
Transactions, vol. xxi., 1900 ; Appendix vii. 

Exhibition of Saxift ages grown by himself, and of some natural 
Crosses, Transactions, vol. xxii., 1905 ; Appendix xxvii, 


He became a member of the Scottish Alpine Botanical 
- Z é : 
Club in 1876, and during an excursion to Dalwhinnie in 
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1887 he discovered Saxifraga «izoides, var. aurantiaca. 
Montbretia or Tritonia Pottsii, a South African plant, was 
found growing in his garden, and he never manaved to 
account for its being there, though it has been suspected 
that he must have got it from Mr. Maw. It is from this 
Montbretia Potisii that all the fine and really handsome 
varieties of Montbretiv now in cultivation have originated. 
He raised a very handsome Dianthus which is known as 
“Fettes Mount Pink.” During a visit to the Continent 
about thirty years ayo he picked up in Paris a variety of 
Sedum brevifolium which he named Sedum Pottsii. He was 
not a scientific botanist, but an enthusiastic amateur horti- 
culturist with a sharp eye to detect any departure from the 
normal form in the plants he cultivated. He was a keen 
angler and chess-player, a genial, good-tempered, and kind- 
hearted fellow, and an excellent companion on excursions. 
He died at his residence, Fettes Mount, Lasswade, on 6th 
June 1907, in his 77th year. 


Sir James Hector, M.D., K.C.M.G. 


Sir James Hector, F.R.S., F.G.S., F.L.S., was the son of Mr. 
Alexander Hector, W.S., and was born in Edinburgh in 
1834. He was educated at the Edinburgh Academy and 
the High Schoo]. At the age of fourteen years he entered 
his father’s office, and shortly afterwards was apprenticed to 
the well-known actuary, Mr. James Watson. Having de- 
termined to study medicine, he became a student at the 
University of Edinburgh in 1852, and was a member of 
Professor J. H. Balfour’s class at the Botanic Garden in 
1853. He graduated M.D. in 1856. In the following year 
he was selected by his University for appointment as surgeon 
and geologist to the Government Expedition under Captain 
John Palliser to explore the Canadian North-West, which 
occupied from 1857 to 1860. He received his instructions 
for this expedition from Sir Roderick Murchison, Director- 
General of the Geological Survey of Great Britain. The 
scientific work of the expedition was done chiefly by Sir 
James, who, with only two companions, took long, arduous 
journeys on snowshoes in order to collect full information 
about the country. He penetrated as far as the Rocky 
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Mountains, where he was the discoverer of five mountain 
passes, in one of which, Kicking Horse Pass, he was severely . 
kicked in the chest by his horse, and had a narrow escape 
with his life. This incident is commemorated in the name 
he gave to the pass. In this expedition his particular de- 
partment was that of geology, the botany and flora being in 
the hands of Monsieur Bourgeau, who gathered an immense 
collection of alpine plants, and whose reports were sent to 
Sir William Hooker. But in all Hector’s geological reports 
there are most interesting and valuable references to the 
meteorology and the flora and fauna of the districts explored. 
His versatility and eminent qualifications for pioneering work 
are acknowledged by the commander of the expedition, 
Captain John Palliser, who says in his report to Lord 
Stanley, M.P., Secretary of State for the Colonies, in October 
1858 :— 

“Jn addition to being an accomplished naturalist, Dr. 
Hector is the most accurate mapper of original country I 
have ever seen, and is now an experienced traveller. By 
long and severe journeys with dogs and snowshoes last 
winter, and in connection with his hard trip this autumn, he 
has laid down the whole north branch of the Saskatchewan, 
and the south branch from where we met it to the glaciers of 
its source; and there is no department of the expedition in 
which he is not competent and willing to assist.” 

In 1860 he became a non-resident Fellow of the Botanical 
Society of Edinburgh. He appears to have been attracted to 
that geologically most interesting land, New Zealand, and in 
1863 we tind him, in the capacity of geologist to the province 
of Otago, undertaking an expedition to the then little-known 
Western Coast of Otago, where he discovered an important 
low pass through the mountains from the coast at Martin’s 
Bay to Lake Wakatipu. The report of this expedition, 
published in the “ Otago Provincial Government Gazette,” and 
in abstract in the “Journal of the Royal Geographical 
Society,” vol. xxxiv. p. 96, at once drew attention to his 
eminent fitness to be of service in the development of the 
colony, Like all Ms reports, this one is interspersed with 
valuable and thoroughly scientific observations on the flora 
and fauna of the regions traversed. In 1865 he was 
appointed by the Government Director of the Geological 
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Survey of New Zealand, and occupied this position til] his 
retiral in 1903. His many articles were chiefly published 
in the “ Transactions and Proceedings” of the New Zealand 
Institute. He was Executive Commissioner for New Zealand 
to the Sydney International Exhibition of 1879, and in that 
connection published a handbook of New Zealand, of which 
a fourth edition was issued in 1886. One chapter of this 
handbook is devoted to the vegetable and animal products 
of the islands. In 1889 he edited for a Government Com- 
mission an important monograph on the New Zeaiand flax, 
Phormium tenax, as a fibrous plant, in which the plant, 
its growth, cultivation, fibre, preparation, properties, and 
statistics, are exhaustively dealt with. 

Sir James Hector was held in high esteem by the public 
of the colony, and oceupied the position of Chancellor of the 
University of New Zealand. He was made a C.M.G. in 
1875, and a K.C.M.G. in 1887. He was also a Fellow of the 
Royal, the Geological, and the Linnean Societies. In 1868 
he married Maria, daughter of Sir D. Munro, M.D. Since 
1903 he had lived in retirement at Ratanui, Pentone, 
Wellington, New Zealand, where he died on 6th November 
1907, aged 73 years. His son, Charles Munro Hector of 
Wellington, graduated at the University of Edinburgh, M.D, 
with honours in 1898, and B.Se. in Public Health in 1899. 


AFFORESTATION IN SCOTLAND. 


I have not found it an easy matter to fix on any topic that 
might appropriately form the subject of a few remarks at the 
beginning of another session. While looking up some facts 
in the life-history of Sir Dietrich Brandis I was greatly 
impressed with the importance and value, from an imperial 
point of view, of a thoroughly organised and systematic 
scheme of forest conservancy. It occurred to me that a 
passing reference to the recent purchase by the Government 
of the estate of Inverleiver in Argyllshire for purposes of 
afforestation would be opportune. To the botanist and 
arboriculturist this is one of the most interesting incidents 
of the year in Scotland. The necessity for some such step 
has long been keenly felt, and it has been strenuously advo- 
cated by this Society and many other parties for many years. 
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We shall all, therefore, cordially hail the announcement as 
the first great step in a national system of afforestation from 
which results of great value must ultimately be reaped. 
Immediate results are not to be expected. It is just because 
work of this nature involves considerable, and probably for a 
long period unremunerative, expenditure and the financial 
credit of a State guarantee, that it is essential the experi- 
mental work should be undertaken by Government and not 
by private individuals. The estate extends to some 12,000 
acres, but appears to be chiefly unwooded. While it is fitted 
to be an important object-lesson in many departments of 
forestry, it nevertheless falls short of what is required in 
many other respects. It has been pointed out that for 
adequate forestry demonstration purposes it is essential to 
have blocks of well-grown timber, and there is nothing of this 
kind at Inverleiver. The place also is inaccessible from any 
of the teaching centres. The rainfall of the west coast is 
normally greatly in excess of the east. and what might suit 
Inverleiver might be inadvisable in a district with a lower 
rainfall. While great good would accrue from the systematic 
afforestation of lands in the Highlands at present yielding 
probably not more than 3s. per acre, it is pointed out that 
one great practical problem at the present time is the im- 
provement of existing woods by a scientific system of under- 
planting. Ina valuable letter to the “Seotsman” on 11th 
November 1907, Lord Balearres rightly indicates that the 
treatment and re-stocking of existing woodlands throughout 
Great Britain, amounting to some 3,000,000 acres, is as great 
a necessity as the planting of new forests. It appears to be 
the general opinion of experienced horticulturists that while 
the recent purchase is all in the right direction it does not 
go far enough. I observe with satisfaction that the East of 
Scotland College of Agriculture has taken steps to acquire 
an easily accessible piece of wooded land on the Penicuik 
estate. But it seems to me that to meet the case in a 
satisfactory manner it ought not to be left to an Institution 
which, though deserving of all commendation for the energy 
and suecess with which it seeks to apply scientific methods 
to the promotion of the basal industry of the country, can 
hardly be expected to have the resources necessary to provide 
a demonstration forest on an adequate scale. We must 
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therefore earnestly hope that the Government will proceed 
further in the right direction, and that we shall have perhaps 
a demonstration forest in the South of Scotland where the 
growth and treatment of hardwoods would receive special 
attention, and a similar demonstration forest in the Highlands 
where the growth and treatment of conifers would more 
fittingly be specialised. Experience in other lands seems to 
prove that the afforestation of extensive areas in Scotland 
can be economically carried out. It would incidentally 
introduce many complementary industries, and might tend 
largely to solve some of the crying problems associated with 
rural depopulation and the crowding into cities and towns of 
-the majority of the inhabitants of our land. It has an 
iunportant bearing also on the pressing problem of coast 
erosion. What seems desirable is the scientific and syste- 
matic application of the advice said to have been given by 
the old laird to his son: “ Be aye stickin’ in a tree; it'll 


> 3) 


be growin’ while ye’re sleepin’. 


IMMUNITY. 


Incidentally the projected experimental work at Inver- 
leiver suggests a subject which I had at one time thought of 
as a suitable topic for an opening address. I refer to the 
important question of the incidence of disease in plants, and 
the work that has been done in the direction of selecting 
individuals that are more or less immune. On the side of 
what may be called the climatic diseases of plants an 
important practical question might be the selection of 
varieties of fruit trees of frost-resisting quality and other- 
wise adapted to our rigorous Scottish climate. It is perhaps 
partly the want of such knowledge that accounts for what 
often seems to me the lesser attention to fruit-growing in 
Scotland compared to England and other countries In this 
connection it is interesting to note the work of Dr. William 
Saunders, who, by crossing the hardier varieties of the 
apple with the Siberian crab apple, obtained new varieties 
specially adapted for the higher latitudes of North America. 
Inverleiver might profitably give opportunity for the practical 
application of discriminating hybridisation in the production 
of new varieties of forest trees and of cultivated fruit trees. 
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At any rate, such work should be undertaken in any national 
forest department. But a far more important department of 
plant pathology is that of diseases caused by vegetable or 
animal parasites, and there will be many opportunities of 
studying these in a State forest. Any man who could 
furnish a reliable means of producing a larch tree that 
would be immune to larch canker would be a national 
benefactor. In the classic researches of Marshall Ward it 
was shown that in fungoid diseases of plants the infection 
or power of resisting infection depends on whether the 
enzymes and toxins of the attacking fungus were powerful 
enough to overcome the anti-toxins and other resistant 
bodies in the plant attacked. By injury or exposure to 
certain vapours the vitality of otherwise resistant plants 
may be so reduced as to give the victory to the disease 
fungus. The growing of great colonies of one plant in 
crowded areas opens the way to many of the bacterial 
diseases of which we have the parallel in such diseases of 
civilisation in man as tuberculosis or cholera. The great 
problem of plant hygiene, therefore, is to discover those 
cultural and other conditions which secure races of disease- 
resisting or immune individuals. To do this and at the 
same time to secure good cropping varieties, is not always 
easy. For example, Vitis riparia and Vitis rupestris, though 
both resistant to the vine disease, phylloxera, yield very poor 
grapes. But by crossing Vitis vinifera, Millardet with them 
Mr.-Lewton Brain mentions that hybrids have been obtained 
which resist both phylloxera and mildew. By somewhat 
similar methods several workers have produced disease- 
resisting strains of wheat. Of course, when a crop of any 
kind is attacked, recourse may legitimately be had to any 
feasible plan for checking the evil. But in this connection 
I am satisfied that there is far too great a tendency to 
resort to the indiscriminate use of poisonous insecticides and 
parasiticides, The use of these powerful substances is always 
attended with danger, and has, in a large number of eases, 
led to very disastrous consequences. J am inclined to think 
their use is unscientific. Instead of a wholesale massacre of 
the enemy after he has entered the city, it would be more 
scientific to devise some adequate means for his exclusion, or 
to surround him with those elements which would render 
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his presence innocuous. There is undoubtedly a great and 
fruitful field for research on such lines in the department of 
plant hygiene just as there is in animal hygiene. 


BOTANICAL EDUCATION. 


While looking up the record of some deceased Fellows, I 
was impressed with the fact that many of the great botanists 
of the past were members of the medical profession. One 
cannot but regret that less attention is paid to systematic 
botany by the medical student of to-day, for many of them 
receive appointments in foreign lands or distant parts of the 
empire, and their botanical training fits them to become 
pioneers of empire and benefactors of science. There is 
some compensation for this loss in the fact that the value of 
economic botany and applied science to commercial industries 
is now more generally recognised, and thus there is no fear 
of any real diminution in botanical education. 


NATURE-KNOWLEDGE, 


Educationists, too, are realising that there has been too 
much of the mere text-book and the class-room in our system 
of education in public schools. We must bring the young 
mind into practical contact with the world of facts in which 
he lives and moves and has his being. Hence the modern 
development of nature-teaching. If this is to be properly 
done it involves a curriculum in biological science for school 
teachers, and movements are already being made in this 
direction. There can be little doubt, too, that a taste for 
botanical studies will be created in the minds of many 
scholars, and all that must tend to the advantage of botanical 
science and an increase in the number devoting themselves 
to its pursuit. 


RurAL DEPOPULATION AND THE HOUSING OF THE Poor. 


One of the greatest and most pressing problems of to-day 
in Scotland is the depopulation of our rural districts and the 
massing of the great majority of the people into a few densely 
crowded areas. The pressure of this problem has given rise 
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to many schemes of social amelioration, One of the most 
interesting of these to a botanist is that spoken of as the 
dream of Mr. Ebenezer Howard. 


THE GARDEN CITY. 


This modern Utopia, announced only a few years ago, has 
now taken definite shape as a promising and so far successful 
object-lesson at the Letchworth estate, near Hitchin,. in 
Hertfordshire. The matter has attracted some attention in 
Scotland from a proposal to found a second Garden City in 
connection with the projected Naval Base at Rosyth on the 
Forth. The object of that movement, which has particular 
interest for us, is the final clause in the manifesto, namely :-— 

(e) Promoting the erection of sanitary and _ beautiful 

dwellings with adequate space for gardens and 
recreation. 

Speaking of the problem designed to be solved by the 
Garden City movement, Earl Grey says :—“ What, then, is the 
evil? It is admitted on all hands that most of the larger 
cities of England, owing to their ill-regulated and anarchic 
growth, have become the very cancers of our body politic, 
and that they are sapping the strength and poisoning the 
character of the nation. No one who realises that physique 
and character are the products of environment as well as 
heredity can fail to regard the suburban excrescences of our 
smoke -enveloped and air- exhausted towns with feelings 
shortof positive consternation. Streets upon streets of sunless 
slums with nothing to relieve their squalid and depressing 
monotony—little provision for recreation beyond that which 
is supplied by low music-hails and still lower public-houses ; 
boys turned out of school at fourteen years of age, and no 
organised intluence to mould them into honest citizenship at 
the age at which their characters are most impressionable. 
These are the evils with which we have to contend, and 
unless some effective steps are taken to counteract their 
influence on the character, temperament, and physique of our 
people, the manhood of our nation must deteriorate, and we 
shall not be able to retain our present leading position in the 
world.” 


Referring to the experience of Mr. Cadbury of Bourneville, 
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he said :—“ A worker in the town when he leaves his factory 
has no place to go to for amusement except the public-house 
and the music-hall, and his leisure hours are consequently a 
drain upon his physique and his purse. At Bourneville the 
artisan finds in his garden that recreation which in the towns 
he can only obtain in the public-house and the music-hall, 
with the result that his leisure hours, employed as they are 
in the cultivation of his garden, add both to his health and 
the well-being of his family.” 

Mr. George Cadbury said:—‘It is often said that men 
brought up in towns will not take to a garden. The village 
of Bourneville is kept entirely independent of the large works 
adjoining, so that we might try the effects of village life on 
men who had lived in a town; and it has been truly 
marvellous to see how men who have been all their lives, 
perhaps till they were forty or fifty, in a town, take at once 
kindly to a garden. They seem to enjoy it much more than 
the country man who has spent all his life in the country. 
It has been most delightful to see children who have lived 
all their lives in the great dirty city of Birmingham for the 
first time see the marvels of Nature: the seed sown in the 
earth, then—first the blade, and then the ear, and then the 
full corn in the ear. It is hke a miracle to them, and many 
townsmen make the very best gardeners. I should like you 
to walk through the streets of Bourneville to-day and see the 
gardens. Thousands of people come out from Birmingham 
to see them, and they are kept in many cases by men who 
have had no education whatever in country life, but nineteen 
out of twenty of them take to gardening as a duck takes to 
water. This shows that it is natural for a man to come in 
contact with the soil.” 

Mr. W. H. Lever of Port Sunlight fame said:—“ He bore 
testimony, from his experience at Port Sunlight, as Mr. 
Cadbury had done in respect of Bourneville, to the delight 
the workpeople took in their gardens. On a late Bank 
Holiday it was most encouraging to see the bargemen, who 
were regarded in most places as a rough lot, at work in 
their gardens with their children round them; as long as 
they had their gardens to attend to they did not find it 
necessary to seek amusement away from home.” 

This scheme opens up a new vista of hope to our teeming 
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millions in great centres of industry, and all lovers of Nature 
will wish it God-speed. 


Wuat ABout EDINBURGH ? 


But what about our ancient cities and towns which cannot 
be easily adapted to these changed conditions? I will avoid 
all controversial matter, but one of the admitted difficulties, 
for example, in the idea of small holdings is that so many 
town dwellers have lost all taste for country life and ways, and 
are blind to the beauties of Nature around them. Again, 
does it not seem mockery to interest a child in plants and 
flowers who is condemned to live in a house with no garden, 
and cut off from all opportunity of gratifying the awakened 
nature-knowledge faculty? I will make bold here to 
mention a scheme which has been in my mind for many 
years. We have in Edinburgh itself at this moment two 
examples of a plan not unlike what I venture to propose. 

About 1855 that very remarkable citizen, Mr. John Hope, 
W.S., conceived the idea of providing small garden plots for 
respectable working men. He set apart a piece of ground 
extending to about three acres at the back of Hope Crescent, 
and stretching from there along to M‘Donald Road. This he 
had laid out in small gardens about 80 or 100 feet square, 
and separated by hedges. For this work he employed an 
experienced landscape gardener, Mr. William Gordon, 15 
Elm Row, who was retained as superintendent. These he 
called “The Patriotic Gardens,” and they are still in exist- 
ence, Kach tenant pays a rent of from 14s. to £1, 10s. per 
annum, and holds the tenancy on a fourteen days’ notice 
tenure. One of the conditions is that no aleoholic or 
excisable liquors are to be brought within the subjects, nor 
is anyone under the influence thereof to be allowed to enter 
or remain within the premises, The occupant must cultivate 
the garden by spade or fork, and the produce is to be for the 
use of himself and family, and never for sale at a profit. I 
had the privilege of seeing the gardens two days ago in 
company with an occupant who is an ironmonger. Born 
and brought up in Edinburgh, he was totally ignorant of 
horticulture till he took this garden five years ago. Already 
he gives evidence of high cultural skill. He has more than 
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forty varieties of chrysanthemum in cultivation, all of which 
are renewed by cuttings every year. He grows more 
vegetables of all kinds than he can make use of. In a small 
greenhouse 12 feet by 7 feet he raised this summer more 
than 1 ewt. of tomatoes. In another house belonging to a 
retired working blacksmith I saw some large beautifully- 
grown chrysanthemums in pots, ready for removal to the 
Chrysanthemum Show in the Waverley Market. He is a 
constant prize-taker. Among other owners of gardens I 
found a retired seaman, a policeman, several postmen, a care- 
taker, a saddler, a designer, a clothier, a printer, a compositor 
who has acquired a scientific knowledge of the plants he 
cultivates, and is a centre of useful information for his 
neighbours. In one garden, occupied by a collector of taxes, 
I found a large vinery in which grapes and peaches are 
grown. 

On an adjacent piece of ground there is another series of 
about twenty similar gardens which were originated about 
thirty years ago by the late William Young, who was for forty 
years secretary to the Scottish Horticultural Association. Mr. 
Young was a shoemaker to trade, but was passionately fond 
of horticulture, and proved that the maxim “ Ne sutor ultra 
crepidam ” is not of universal application. He rented from 
Messrs. T. Methven & Son a piece of ground behind East 
London Street, at the east end of Bellevue Park, and laid out 
a portion of it as small gardens for working men at a rental 
of £1 each perannum. The area covers about one and a halt 
acres. It is practically a duplicate of the Patriotic Gardens, 
but not quite so carefully laid out, and the gardens are 
unhedged. I am informed that there is a keen demand for 
these garden plots, and more applicants than can be supplied. 
I cannot detail the many advantages and benefits I was told 
they secured to the fortunate occupants, whose keen enjoy- 
ment of practical gardening was revealed in their smiling 
faces as I was shown round and introduced to their pet 
cultures. 

It was with genuine regret I learned that the possible 
purchase of Bellevue Park by the town may result in the 
disappearance of the East London Street Gardens—surely a 
very doubtful city improvement. After the death e Mr, 
Young the gardens were taken over by the Heriot Trust, 
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who seem so far from understanding the spirit of George 
Heriot, that they are more inclined to create new bursaries 
by erecting incipient slums than to promote the cause of a 
Garden City. Whatever happens, let us not reduce but 
rather expand the area of working-men’s garden grounds. 
We cannot have all these within the city bounds, but in 
these days of cheap and easy transit, why should it not be 
possible to have land sufficiently near the city, say in the 
direction of Davidson’s Mains or Cramond, where every city 
dweller who has no garden in the town might, if he so 
wished, have a small plot of land for himself and his family 
to cultivate? I am persuaded that the idea is practicable, 
and the results, I feel assured, would bring a vast ameliora- 
tion of those elements of city life which are the despair of 
every thoughtful citizen. In the words of Arthur Bennett :— 


“T can see the people crowding from the alleys, 
And from reeking court and slum, 
To the freshness and the verdure of these valleys— 
They are singing as they come ; 


And the nightmare of the old life closes, 
And the sickness and the heartache melt away, 
As they toil with willing hands amid the roses, © 
Where the rainbow fountains play.” 
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Mattirolo, Dr. Oreste, Professor of Botany in the University, and 
Director of the Botanic Garden, Torino, Piedmont. 

ae Manabu, Professor of Botany in the Imperial L "niversity, 

ohio, 

Millardet, Dr. Alexis, Professor of Botany in the Faculty of Sciences 
Bordeaux. ‘ 

Miyabe, Dr. Kingo, Professor of Botany, and Director of the Botanic 
Garden, Sapporo, Hokkaido, Japan. ' 

eae Pret ae Ludwig, Professor ef Botany in the University of 

Raunkiiir, Christen, Assistant in the Botanie Garden, Copenhagen. 

Pigg ee Dr. Joas Barbosa, Director of the Botanic Garden, Rio 
Janerro, 

Rodway, Leonard, Government Botanist of Tasmania, Hobart. 

Schroter, Dr. Carl, Professor of Botany, and Director of the Botanical 

et ig Zivrich. 

Sodiro, Luis, Professor of Botany in the Universiti 7 Dy 

Seully, SW u., F.LS., Cape Teun: ve Danie, Bomadon, 

Terracciano, Dr. Nicolao, Director of the Royal Gardens, Caserta, 
Campania, 

Tubeuf, Dr, Carl Freiherr von, Regierungsrath, Miinich. 

Tyson, W., Cape Town. 


, 
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Date of Election. 
Dec. 1905. Velenovsk¥, Josef, Professor of Systematic Botany in the Imperial 
g University of Bohemia, Prague. 

Dec. 1905. Vladeseu, Dr. Milail, Professor of Botany at the University, and 
Director of the Botanic Garden, Bukarest. 

June 1902. Wettstein, Dr. Richard, Ritter von Westersheiin, Professor of System- 
atic Botany, and Director of the Botanic Garden and Museum, 
University, Vienna. 

Dec. 1887. Wildpret, H., Director of the Botanic Garden, Orotava. 

June 1902. Wille, Dr. Johan Nordal Fischer, Professor in the University, and 
Director of the Botanic Garden, Christiania, 

June 1902. Wood, John Medley, A.L.5., Curator of the Botanic Garden, 
Durban, Natal. 

ASSOCIATES, 

Mar. 1886. Bennett, A., 143 High Street, Croydon, 

Feb. 1876. Campbell, A., 62 Marchmont Road. 

Feb. 1871. Evans, William, 38 Morningside Park. 

April 1906. Fish, D. S., Secretary, Horticultural Society, Alexandria, Egypt. 

Jan. 1906. Harrow, R. L., Royal Botanic Garden, Edinburgh. 

Mar. 1886. Landsborough, Rev. D., LL.D., Ailmarno-k. 

June 1891. McAndrew, James, 69 Spottiswoode Street. 

Dee. 1883. Richardson, Adam D., 6 Dalkeith Street, Joppa. 

Jan. 1906. Stewart, L., 28 Rodney Street. 

LADY MEMBERS. 

June 1893. Aitken, Mrs. A. P., 38 Gurscube Terrace, Murrayjield. 

April 1893. Balfour, Mrs. Bayley, Inverleith House. 

April 1902. Grieve, Mrs. Symington, 11 Lauder Road. , 

Feb. 1908. Hayward, Miss Ilda M.,7 Abbotsford Road, Galashiels, 

Mar. 1904. Maxwell, Mrs., Bangholm Bower. Goldenacre. 

Jan. 1894, Pearson, Miss C, C., 27 Royal Terrace. 
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Tue SocIEvTyY EXCHANGES PUBLICATIONS WITH— 


AMERICA. 
CANADA. 
Disko, \ Den Danske Arktiske Station. 
Greenland, § : 
Halifax,. . . Department of Agriculture. ; 
Nova Scotian Institute of Natural Science. 
Montreal, . . Horticultural Society. 
Natural History Society. — 
Ottawa, . . . Geological and Natural History Survey of Canada. 
Department of Agriculture. 
Toronto,. . . Canadian Institute. 
Costa Rica. 
San José, . . Instituto Nacional. 
Mexico. 
Escuintla, . ; Boetens ° 
Ohianas, Director, La Zacualpa Botanical Station. 


United STatEs. 


Ames, Iowa, . Department of Agriculture. 

Auburn, Ala.,. Department of Agriculture. 

Austin, Teras,. Agricultural Experiment Station, 
Boston, Mass., . Massachusetts Horticultural Society. 

Society of Natural History. 
ea eg i Harvard University. 
Chicago, Ill., . University of Chicago. 
Cincinnati, | Society of Natural History. 

Ohio. J Lioyd Botanical Library. 
Colorado { Colorado College. 

Springs, Col. : 
Columbia, Mo., Library of University of Missouri. 
Davenport, 

Towa, 
Indianapolis, . indiana Academy of Sciences, 
Ithaca, N.Y., . Cornell University. 

Madison, Wis. Wisconsin Academy of Sciences. 
Manhattan, | 
Kansas, § 


\ Academy of Natural Sciences. 


State Agricultural College. 


Milwaukee : p 

mabe Wis Public Museum of Milwaukee. 
Minneapolis : _ : ; 

Minn Botanical Department, University of Minnesota. 
New Haven . 
: ‘ Conn Academy of Arts and Sciences. 
oy bTbey 

New York, . . Academy of Sciences. 


American Museum of Natural History. 
Jolumbia University. . 
Torrey Botanical Club. 

Philadelphia, . Academy of Natural Sciences. 
University of Pennsylvania. 

Rochester, N.Y., Rochester Academy of Sciences. 

St. Lowis, 


: . \ Botanie Garden. 
Missouri, ; : 


Berkeley, Calif, 
San Francisco, 


Calif, J 


Topeka, Kansas, 


Trenton, NWJ., . 
Washington, 


Bogota, Rep. of 
Columbia, s 

Caracas, . 

La Plata, 

Monte Video, 

Rio de Janeiro, 


Jamaica, 
Trinidad, 


Cape Colony, 
Durban, Natal, 
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University of California. 
California Academy of Sciences. 


Academy of Science. 
Natural History Society. 


. National Academy of Sciences. 


United States Geological Survey. 

Smithsonian Institution. 

United States Department of Agriculture :—Bureau of 
Plant Industry—Division of Agrostology ; Division 
of Botany ; Division of Entomology ; Division of 
Forestry ; Division of Microscopy ; Division of 
Pomology ; Division of Soils; Division of Vege- 
table Pathology ; National Herbarium ; Office of 
Experiment Stations. 


SovrH AMERICA. 


( Ministry of Publie Works. 


. Junta central del Aclimatacion. 
- Museo de La Plata, Rep. Argentina. 
. Museo Nagional de Monte Video. 


Museo Nacional. 


WEST INDIES. 


. Botanical Department. 
. Royal Botanic Garden. 


AFRICA, 


. Botanical Department. 


Botanic Garden. 


ASIA. 
Caleutta, . Indian Museum. 
Royal Botanic Garden. 
Ceylon, . . Royal Botanic Garden, Peradeniya. 
Munila, . . Bureau of Science. 
sictspd ic Gardens and st Department 
Settlements, § Botanic Gardens and Forest Departiment. 
Buitenzorg,. . Botanic Garden. 
Tokio, . . . Imperial University College of Agriculture. 
AUSTRALASIA. 
New Sovran WaALEgs. 
Sydney, - . Department of Agriculture. 
z , Royal Society of New South Wales. 
New ZEALAND. 
Wellington, . New Zealand Institute. 
QUEENSLAND. 
Brisbane, . Department of Agriculture. 


Royal Society of Queensland. 
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Perth, 


Hobart, 


Melbourne, . 


Cracow, 
Graz, 
Vienna, . 


Antwerp, 
Brussels, . 


Li€ge, 
Copenhagen, 
Amiens, . 
Cherbourg, 
Lyons, . 
Marseille, 
Paris, 
Toulouse, 
Berlin, 


Bonn, 
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West AUSTRALIA. 
. Department of Agriculture. 


TASMANIA. 
. Royal Society of Tasmania. 


VICTORIA. 


. Department of Agriculture. 
Royal Society of Victoria. 


EUROPE. 


AUSTRIA. 
. Academia Umiejetnoésci. 
. Naturwissenschaftlicher Verein fiir Steiermark. 
Kaiserlich-kénigliche  zoologisch - hotanische Gesell- 
schaft. 
Naturwissenschaftlicher Verein an der Universitat. 


BELGIUM. 


. Vlaamsch nat. en Geneeskundig Congress. 
. Académie Royale des Sciences, des Lettres, et des 
Beaux-Arts de Belgique. 
Institut Botanique, Bruxelles. 
Société Royale de Botanique de Belgique. 
. Botanic Garden. 


DENMARK, 
. Botaniske Forening. 


FRANCE. 


. Société Linnéenne du Nord de la France. 
. Société Nationale des Sciences Naturelles et Mathe- 
matiques, 
. Société Botanique. 
Faculté des Sciences de Marseille. 
. Société Botanique de France. 
. Société Frangaise de Botanique. 


GERMANY. 
. Botanischer Verein fiir die Provinz Brandenburg und 
die angrenzenden Lander. 
. Naturhistorischer Verein der Preussischen Rheinlande, 
Westfalens, und der Regierung-Bezirks Osnabruck. 
Niederrheinische Gesellschaft fiir Natur-und Heilkunde. 


Braunschweig, . Verein fiir Naturwissenschaft. 


Bremen, . 
Breslau, . 
Erlangen, 


Frankfort-am- 
Oder, 


. Naturwissenschaftlicher Verein. 


. Schlesische Gesellschaft fiir Vaterlindische Cultur. 
. Physikalisch-Medicinische Societit. 


Naturwissenschaftlicher Verein des Regierungsbezirks. 


Frankfort-a-M., Senckenbergische Naturforschende Gesellschaft. 


GHessen, 


Halle, 


: Oberhessische Gesellschaft fiir Natur- und Heilkunde. 
. Kaiserliche Leopoldinisch-Carolinische Deutsche Akad- 


emie der Naturforscher, 


vie 


Hamburg 
Kel, . . 
Kénagsherg, . 
Miinich, . 
Stuttgart, 


Alnwick, 
Belfast, . 
Bristol, "=. 
Buckhurst Hill, 
Cambridge, . 
Dublin, . 

Edinburgh, . 


Glasgow, . 


Hull, . 
Liverpool, 
London, . 


Manchester, . 
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. Botanische Staatsinstitute. 

. Naturwissenschaftlicher Verein fiir Schleswig-Holstein, 
. Physikalisch-Oekonomische Gesellschaft. 

. Bayerische Botanische Gesellschaft. 

. Verein fiir Vaterlindische Naturkunde, 


GREAT Brirary AND IRELAND. 


. Berwickshire Naturalists’ Club. 
. Natural History and Philosophical Society. 


Bristol] Naturalists’ Society. 
Essex Field Club. 


. Philosophical Society. 
. Royal Dublin Society. 
. Royal Scottish Arboricultural Society. 


Royal College of Physicians, 
Edinburgh Geological Society. 
Royal Society of Edinburgh. 

Royal Physical Society. 

Royal Scottish Geographical Society. 
Royal Scottish Society of Arts. 
University of Edinburgh. 


. Natural History Society. 


Royal Philosophical Society. 
University of Glasgow. 


. Yorkshire Naturalists’ Union. 
. Literary and Philosophical Society. 
. Board of Agriculture. 


Editor of Gardeners’ Chronicle. 

Linnean Society. 

Editor of Nature. 

Pharmaceutical Society of Great Britain. 
Quekett Microscopical Club. 

Royal Gardens, Kew. 

The Royal Society. 

Royal Horticultural Society. 

Royal Microscopical Society. 


. Manchester Literary and Philosophical Society. 


esncarsie \ Durham College of Science. 


upon-Tyne, 


Watford, 


Amsterdam, 
Haarlem, 


Luxembourg, 


Natural History Society of Northumberland, Durham, 
and Newcastle-on-Tyne, and the Tyneside Natura- 
lists’ Field Club. 


. Norfolk and Norwich Naturalists’ Society. 

. Perthshire Society of Natural Science. 

. Plymouth Institution. 

. Hertfordshire Natural History Society and Field Club. 


HOLLAND. 


. Koninklijke Akademie van Wetlenschappen. 
. Koloniaal Museum, 


Musée Teyler. 
Nederlandsche Maatschappij ter Bevordering van 


Nijverheid. 


. Société Botanique du Grand-duché de Luxembourg. 


392 


Florence, 
Rome, 


Lisbon, 
Bucharest, 


Helsingfors, 
Kieff, . ; 
Moscow, . 

St. Petersburg 


Christiania, 
Tund, . 
Stockholm, 


Upsala, . 


Basel, 
Berne, 
Ziirich, 
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ITALY. 


_ Soc, Botanico Italiano. 
. Regio Istituto Botanico. 


PORTUGAL. 


. Academia real das Sciencias. 


RouMANIA. 


. Institut Botanique. 


RUSSIA. 


. Societas pro Fauna et Flora Fennica. 
. Société des Naturalistes. 

. Société impériale des Naturalistes. 

. Hortus botanicus imperialis. 


Musée Botanique de l’ Académie impériale des Sciences 


SCANDINAVIA. 


. Nyt Magazin. 
. Universitas Lundensis. 
. Kongl. Svenska Vetenskaps Akademien. 


Sveriges Offeutliga Bibliotek. 


. Societas Regia Scientiarum. 


SWITZERLAND. 


. Schweizerischer Botanischer Gesellschaft. 
. Naturforschende Gesellschaft. 
. Naturforschende Gesellschaft. 
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For Classified Articles, see—Exhibits by ; Exhibits of ; New” Associates, New 
Corresponding Members ; New Fellows ; New Honorary British Fellow ; New 
Honorary Foreign Fellows ; New Lady Member ; Obituary Notices, 


Abies pectinata, New Disease on, 233. 

Acacias in Various Places, 123. 

Accounts of Society, 1903-04, 59 ; 1904- 
05, 121; 1905-06, 207 ; 1906-07, 310. 

Achnashie, Rosneath, A West of Scot- 
land Garden, 291. 

eg Capillus-Veneris, Note on, 
196. 

Agricultural Research Association, 
Report of (Criticism), 186. 

Alexander, J. A., 167, 277. 

Alpine Botanical Club, Scottish, Ex- 
cursion in 1904, 53; 1905, 165 ; 1906, 
241 ; 1907, 323. 

Arenaria tenuifolia, Linn., 113. 

Arrau, Extra-Tropical Trees of, 136. 

Arsenic in Horticulture, Use of, 343. 

Ascension, Contributions towards Bot- 
any of, 199. 

Australian Tuberous Droseras, Further 
Note on, 236. 

Balfour, Professor Bayley, 56, 67, 81, 
91, 186, 208, 215. 

Bennett, Arthur, 311. 

Bews, J. W., M.A., B.Sc , 246, 342. 

Birds of Achnashie Garden, 299. 

Black Isle, Flora of, 251. 

Blair, Patrick, Surgeon Apothecary, 
Dundee, 259. 

Borthwick, Dr. A. W., 93, 232, 233, 255, 
279, 282. 

Botany of Ascension, 
towards the, 199. 

Boyd, Wm. B., 47. 

Bromeliacee (title only), 56. 

Brown, R. N. Rudnose, B.Sc., 101, 199, 
313. 

Caithness Plants, Some Rare, 41. 

Ceylon Ferns, 158. 

Chandler, Miss Bertha, M.A., 333, 

Chrysophlyctis endobiotica, 279. 

Cockburn, Bertram, Ph.C., 279. 

Cocks, L. J., 60. 

Conifers, Note on Effect of Frost on, 282. 

Conifers, with Exhibition of Twigs and 
Cones, Note on Certain (title only), 
255. 

Cowan, Alexander, 53, 61, 99, 165, 241, 

Crawford's Heath, 91. 


Contributions 


Cucurbit, Peculiarity in the Pith of a 
Species of, 246. 
Cystopteris fragilis, var. sempervirens, 
Note on, 192. 
Darbishire, Otto V., 105. 
Dawyck Estate, Trees on the, 338. 
Delpino, Dr., Death of, 101. 
Drosera Banksii, R.Br., 114. 
Droseras, Australian ‘l'uberous, 236. 
Duckworth, Sir Dyce, M.D., LL. D., 321. 
Effect of Frost on Conifers, Note on, 282. 
Elder, W., M.A., 165. 
Elliot, G. F. Seott, 123. 
Erica Tetraliz, L. sub. sp. Mackay, 
Hook. jlore pleno (title only), 91, 
Essed, Eduard, 159. 
Evans, William, F.R.S.E., 98, 285, 348. 
Exhibits by— 
Adam, Robert M., 67, 253. 
Alexander, J. A., 288. 
Anderson, Thos., M.A., 304. 
Balfour, Professor Bayley, 98, 99, 
110, 165, 278, 239, 308. 
Borthwick, Dr. A. W., 57, 67, 92, 
99, 111, 118, 186, 158, 189, 190, 
196, 239, 248, 280, 285, 308, 332, 
337, 345, 347. 
Boyd, W. B., 98, 235, 281. 
Brown, R. N. Rudmose, B.Se., 92. 
Buchan - Hepburn, Bart., Sir 
Archibald, 278. 
Carter, H. G,, 281. 
Clark, T. Bennet, C.A., 199, 281, 
284. 
Cole, R. D., 81. 
Cowan, Jun., M‘Taggart, 195. 
Crawford, F, ©., 82, 92, 189. 
Crawford, W. Caldwell, M.A., 235, 
256, 345. 
Elder, W., M.A., 165. 
Evans, Wm., 122, 284. 
Evans, W. Edgar, B.Sc., 189, 195. 
Fenton, Peter, 308, 346, 351. 
Fish, D. S., 235. 
Forrest, George, 321. 
Fraser, James, 190, 238, 289, 255, 
307, 822, 347, 351. 
Gordon, W. T., M.A., B.Sc., 253, 
Gourlay, W. Balfour, 284. 
Grieve, James, 235, 341. 
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Exhibits by— Exhibits of— 


Grieve, Symington, 82. 98. 

Harrow. R. L., 82, 98, 110, 118, 
135, 158, 189, 190, 196, 199, 235, 
240, 250, 254, 256, 278, 280, 283, 
285, 304, 309, 322, 332, 337, 341, 
346, 347, 352. " 

Hill, J. Rutherford, Ph.C., 57, 
111, 113, 189, 341. 

Holmes, E. M., F.LS., 304, 305, 
307. 

Jeffrey, J. F., 252. 

Lorimer, Geo., 45. 

MacDougall, Dr. R. Stewart, 45, 
165, 235, 255, 283, 304, 332, 337, 
341, 347. 

M‘Glashan, D., 111, 283, 285, 304. 

M‘Hardy, W., 285. 

Morrison, J., M.A., 332. 

Nicholson, R. J., M.A., B.Se., 240. 

Norman, Captain F. M., 158. 

Paul, Rey. Dr., 135. 

Potts, George H., 99. 

Smith, W. W., M.A., 57, 99, 196, 
250. 

Stewart, L., 82, 135, 158, 240, 250, 
254, 285, F 

Tage, H. F., F.LS., 92, 99, -118, 
136, 159, 248, 249, 254, 280, 308. 

Waterston, James, B.D., B.Se., 
281. 3 

West, George, 98, 189. 

Whytock, James, 98, 190, 253, 337. 


Exhibits of— 


Abietinew, Cones of the, 92. 
ans Malformation on branch, 
56. 

Acokanthera venenata, 307. 

Aeidium strobilinum. 283. 

yilops macrocheta, 347. 

ventricosa, 347. 

Afzelia africana, 57, 288. 

— quanzensis, 346. 

Agaricus melleus, 308. 

Agropyron triticewm, 239, 

Ajuga reptans, var., 195. 

Alder and Birch distorted by 
Honeysuckle, 341. 

Aliens in Edinburgh District, 195, 

Aloe variegata, 254. 

Alpine Plants, 98, 99. 

American woods, Sections of, 254, 

Andromeda hupnoides, 98. 

Apples, To Ulustrate Methods of 
Keeping, 98, 

Aquatic Phanerograms from Seot- 
tish Lochs, 98. 

Ash, Fasciation in, 281, 

Ash showing Natural Graft, 341. 

Avena barbata, 239. 

Bahamas, Fruits and Seeds of, 351. 

wrk Photograph of Fastigiate, 
284, 

Bergenia saxifrages, 98, 

Bertholletia excelsa, 308. 

Blackfellow’s Bread, 92. 

ae ae Plants in Nature, Slides of, 

if 


British Plants occurring as Aliens 
in Edinburgh District, 195. 

Bromus Danthonicr, 256. 

japonicus, 239. 

divaricatus, 239. 

marginatus, 307. 

Cardiocarpon anomalum, 253. 

Carduus palustris, Fasciation in, 
ES. 

Carex binervis, var. Sadleri, 92. 

helvola, 189. 

involuta, 189. 

trinervis, 189. 

Cariniana pyriformis, 332. 

Carludovica palmata, 285. 

Carpocapsa saltitans, 309. 

Carrichtera Vella, 351. 

Casuals in Edinburgh District, 189, 
190, 195, 239, 255. 

Celococcus carolinensis, 280. 

Composite from Yunnan and 
Chinese Tibet, 252. 

Coniferous Woods, Natural Regen- 
eration of (lantern slides), 248. 

Coniothyrium sp., 308. 

Conostoma ovale, 253, 

Cordiceps, Hepialus sp. attacked 
by, 281. 

Cossus ligniperda, Galleries of, 332. 

Crassula lycopodioides, 254. 

Crossosoma, Seeds of, 278. 

Cypripedium insigne, var, Sanderi, 
235. 

Cypripediums, Seedling, 341. 

Daffodil Fly, 284. 

Daisy without ray florets, 111, 
113. 

Dalkeith Palace Gardens, Flowers 
from, 98, 190, 337. 

Daucus Carota, Proliferous inflor- 
escence of, 250. 

Digitalis alba, Abnormal flower, 
45 


Disease-causing Micro-fungi, 332. 
Dracontium gigas, 82. 

Edinburgh District, Aliens in, 195. 
Casuals in, 189, 190, 239, 


256. 
Elwagnus glabra, var. foliis varie- 
gatis, 253. 
Elymus canadensis, 307. 
Entada scandens, 308. 
Ergot of Rye, 341. 
Eriophyes pyri, 196. 
Erysimum orientale, 283. 
Euphorbia aphylla, 250. 
colletioides, 250. 
neritfolia var. 


— variegata, 

250. 

—— uncinata, 240. 

—— viperina, 250. 

aylophylloides, 250, 

Fasciations, Trees with, 199. 

= Beech, Photograph of, 

Flowers from Dalkeith Palace 
Gardens, 98, 190, 337. 


INDEX 


Exhibits of— 


Fontinalis antipyretica, 346. 

Forest Produce, ‘Iransport of (lan- 
tern slides), 189. 

Forest Trees, Slides of, 158. 

Foxglove showing Adesmy of 
Corolla, 249. 

Fruits from Bombay; 113. 

Fumaria occidentalis, 82. 

Gaudinia fragilis, 239. 

Gentiana nivalis, 195. 

Gentians and Saxifrages 
Yunnan, 110. 

Graminee, Casuals in Neighbour- 
ae of Edinburgh, 190, 239, 
255. 

— Alien and Casual, 239, 

Gryllus domesticus, 347. 

eee bifolia var. chlorantha, 

49, 

Hamamelis arborea, 253. 

_— us sp. attacked by Cordiceps, 
281. 

Hippophaé rhamnoides, 57. 

Hordeum chilense, 322. 

Hylobius abietis, 345, 347. 

Hyoscyamus niger, var. pallidus, 
248. 

Insect and Fungus Pests, 199. 

Insect Powder, Pyrethrum used as, 
189. 

Jumping Bean, 309. 

Kempferia sp., 307. 

Kalo-rochea langleyensis, 254. 

Knaur on Oak, 82. 

Keleria phleoides, 239. 

Lachnostachys verbascifolia, 165. 

Lamium maculatum var. album, 
240. 

Lampronia rubiella, 
Buds attacked by, 99. 

Landolphia florida, 288. 

Kirkit, 288. 

——  owariensis, 288. 

Watsoniana, 288. 

Laportea moroides, 254. 

Lastrea remota, 281. 

Lepturus cylindricus, 256. 

Linneus, Portrait of, 239. 

Lomaria Boryana, 92. 

Lopexia, Fasciation in, 82. 

M‘Nab, Wm., Portrait of, 308. 

Mangrove Seedling, 159. 

Marsilea, 136, 

Maur.tius, Fruits and Seeds from, 
99. 

Megachile centunculavis, Tounels 
and Cells of, 283. : 

Meguastigma spermatrophus, 165. 

Melica nutans, Ergotised Grains 
of, 239. 

Merodon equestris, 284. 

Merulius lachrymans, 341. 

Monilia fructigena, 254. 

Mucuna urens, 308. 

Myrsine africana, Witches’ Broom 
on, 82. 


from 


Raspberry 
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Exhibits of— 

Neetria, Larch attacked by, 99. 
ditissima, 283. 
Octoblepharum albidum, 158, 
Onygena equina, 135. 

Orchis pyramidalis, 304. 

Origanum majoranoides, 304. 

Pea, Abnormal Form of, 57. 

Pedilanthus aphyllus, 240, 

oe Trees, Photographs of, 
235. 

Peridermium pini, var, acicola, 


var, corticola, 285, 

Peziza Willkommii, 136. 

Phaius japonica, 278. 

Phalaris angusta, 307. 

brachystachys, 256. 

tuberosa, 239. 

Phieum exaratum, 322. 

Phytelephas macrocarpa, 346. 

Phytophthora parasitica, 113. 

Phytoplankton, Scottish Limnetic, 
189, 

Picea rubra, Branches and Cones 
of, 239. 

Pine Aphis, Pinus attacked by, 


oo. 


Pine Sawfly, 281. 

Pinus attacked by Pine Aphis, 
158. 

Pithecoctenium echinatum, 308. 

Plant Diseases, Diagrams illus- 
trating, 99. 

Plauts in Flower from Royal 
Botanic Garden, 110, 113, 185, 
158, 1&9, 190, 196, 199, 235, 240, 
250, 254, 256, 278, 280, 285, 304, 
309, 322, 332, 337, 341, 346, 352. 

Pleurotus decorus, 235, 

Poa persica, 239. 

Polygonum pseudo-dumetorum, A. 
C. Wats., 239. 

Polypogon maritimus, 351. 

monspeliensis, 391, 

Polyporus Mylitte, 92. 

Potamogeton Drucei, 82. 

Primula spp., 32). 

Prop-roots of Laburnum, 57, 

Pyrethrum cinerariefolium, 189, 

Ranunculus arvensis, 304. 

Raoulia eximia, 281. 

Reinwardtia, Fasciation in, 82. 

Reticularia Lycoperdon, 345. 

Rhododendron parvifolium, 
Adams, 165. 

Rhododendron, 

rowth in, 82. 

Riccia spp., 122. 

Romulea Columne, 281. 

Sapium verwin, 305. 

Saxifrages, Photographs of, 253, 

Scottish Limnetie Phytoplankton, 
189. 

Seedlings, Series of, 99. 

Senecio albescens, x, 235, 

— Doria, 240. 

spp., 135. 


Peculiar Root 
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Exhibits of— 
Senecio squalidus, 281. 
Sequoia gigantea Fruit, 235. 
Sherunguln, 307. 
Snowdrop, A Green Double, 98. 
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